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STAINLESS STEEL 
FOR SUBSTITUTIONS 





If your production is threatened by the short supply 
critical materials stainless steel may be your answ 
Several types of stainless steel are in good supply, 

are competitive in price with other materials. Lat: 
N. P. A. directives have made certain types of stainl: 


steels obtainable without restrictions. 


Our engineering department will be glad to cons 


with you to see if you can fabricate stainless with y 





existing tools. You may choose to save money by usi! 
lighter gauge material and take advantage of the 


perior strength of stainless. 


For complete technical information and advice, contac! 
the Sharon district office nearest you, or write direct | 


Sharon Steel Corporation, Sharon, Pennsylvania. 


<> 


SHARON STEEL CORPORATION 
Shawn, Fiemntyloania 
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TRANSFER SWITCH. For use on airplane fuel tank booster pumps, Mallo 


veloped t! switcl vit i unique design to lengthen contact le 


cle 
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MALLORY & CO., INC. INDIANAPOLIS. 6, INDIANA 


PR. MALLORY & CO. Inc SERVING INDUSTRY WITH 
' Y | Electromechanical Products— Resistors * Switches ¢ TV Tuners * Vibrators 


Bring your switch design problems 
to Mallory...and save two ways 











YOU SAVE TIME AND MONEY when you call on Mallory to handle your switeh 
design and production requirements. Mallory has the engineering personne! 
and facilities to turn out quality switches in quaitity in the shortest pos 
sible time. A wide variety of tools and parts built up during vears of switch 
making—olten makes it possible to produce switches for special applicati 


without the expense usually involved when vou start from serateh 


TAKE A LOOK at the four switches shown here. They are examples of th 
diversified range of switches Mallory is prepared to produce—examples of 
versatile Mallory design in which dependability of performance and reasonable 
cost are the primary aims. It will pay you to bring vour switch design and 


production problems to Mallory. Call or write today 


TRANSMISSION SWITCH. Mallory produced t! switch to help make 


possible eas) changing of truck gear speed ratios Large contact are 
Was provided to overcome serious arcing problem caused | high 
inductive DC load. Wedge-shaped contact helps maintain 
pressure despite vibration 


VOLTAGE CHANGE SWITCH. Simplified design, dependable per 


formance and lower cost are teatures of this switch that conne 


electric motor field windings in parallel for L110 volt operation, or in 
series for 220 volt operation. Constant contact tension and maximum 
electrical conductivity are insured by stator contacts of silver-plated 


pho pl or bronze. Rugged construction withstands mot ibrat 


POWER SUPPLY SWITCH. Iwo double-pole switches do the work of 
four single pole switches in this Mallor lesigned switt } 


! 
mobile 


ommumcations equipment. Assem! 


! 
it is simpler, ligt ter ind more compact 


Vital dependat t Spring-loaded contact arm ins 


ind extreme ontact res 


Special Switches, Television Tuners, Controls and Resistors 




















For information on titanium developments contact Mallory-Sharon Titanium Corp., Niles, Ohio 





Electrochemical Products— Capacitors Rectifiers * Mercury Dry Batteries 
Metallurgical Products —Contacts * Special Metals * Welding Materials 
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NONMETALLIC MATERIALS 


DOMESTIC MICA is now being converted byG.E. 
into a high grade product, Micamat, that has a 
uniform dielectric strength of 600v per mil. Trick 
is to pulversize the natural mica and treat it so 
that the particles cohere. A special machine 
then rolls the mass into sheets 0.006 in. thick. 


HEAT SEALERS on machines that automatically 
assembly cardboard containers must retain a 
uniform degree of slipperiness at the heated 
7 INT areas; otherwise the folding and 
“¢ A | gluing cycle is upset. Toprevent 
Vee binding between carton and heater, 
the Package Machinery Co. near 
La Springfield, Mass., sprays Teflon 
on the heater surfaces. 






PRESHAPED SECTIONS of glass fabric honey- 
comb are simplifying the assembly of aircraft 
rodomes. California Reinforced Plastics Co., 
Berkeley 10, Calif. precurves the Hexcel ma- 
terial to avoid the buckling that would otherwise 
occur and then cuts the piece to final form. 


LUBRICATING GREASES containing silica jel 
have an affinity for moisture. Two Canadians 
have received U.S. Patents 2,583,603-7 which 
cover a method for waterproofing the silica gel 
with various alkyd resin components. 


SOME "POTTING" MATERIALS are subject to 
excessive ape when cast around electronic 
Reeoy ; components. The B. G. Forman 
ee 3, lg Co. of Brooklyn, N.Y. reports the 
Lge » Polyform G series solve this 
% Se ‘\ problem. Through changes in the 
1 i ‘ar formula, the amount of shrinkage 
JY can be regulated from anegligible 
value to a desired small amount as determined 
by the requirements of different assemblies. 


LONGER LIFE will be the key property of both 
naturai and synthetic rubber when it is made ac- 
cording to Monsanto Chemical's new patent No. 
2,582,695. Special additions prevent deteriora- 
tion caused by heat, light, oxygen and flexing. 
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When requesting further information from companies and organiza 


LY isblighe 


tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 


PLASTIC AUTOMOBILE BODY developedby U.S 
Rubber's Naugatuck Chemical Div. and the 
Glasspar Co, of Costa Mesa, Calif. is molded as 
asingle, 185-lb piece from Vibrin polyester and 
layers of glassfiber. Rust-prooi and dirt-resis- 
tant, 0.2-in. thick molding costs about $650 and 
fits a 100-in. wheelbase chassis. 


INSULATING TAPE made from Teflon by Min- 
nesota Mining and Manufacturing Co. is stable 
from -100 to +500 F and meets Class Band H re- 
quirements. Two layers of 3-mil film give di- 
electric protection at a 5,000-v level; resist 
most solvents and electrical varnishes. 


METALLIC WATERIALS 

DYED ANODIC FILMS applied to super-pure al- 
uminum will take avery high luster if two to five 
percent of magnesium is added. Tests made by 
the Aluminum Development Association, London 
W1, reveal the alloy reacts more favorably to 
polishing and brightening than do less pure alloys. 


NICKEL CONTENT of nickel-silver alloy used 
in the many small flat springs of electromagnetic 


a: ‘>, apparatus canbe reduced from 18 
a ae AL to 12 percent without sacrifice in 
(. ¥: sos) mechanical properties. ASTM 

af Committee B-5 has designated the 





( \g T 12-percent alloy as No. 8 in their 
Specification B 122. 

COBALT-60 is now produced as a series of 19 
radiographic sources in strengths from 50 mil- 
licuriesto25curies. Tracerlab, Inc. of Boston 
reports the gamma energies emitted are 1.17 
and 1.33 million electron volts, or the equiva- 
lent of a two-million volt X-ray machine. 


SPRAYED ZINC OR ALUMINUM is being used as 
a priming coat for paint on the steel hulls and ex- 
posed parts of tuna clippers. Clark Metalizing Co. 
of Newport Beach, Calif., finds this trick of pre- 


venting galvanic action as successful as is the 
government in its practice of hanging sticks of 
magnesium next to the hulls of warships. 


continued on page i 
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ighty Midgets in Plastics 


For the newest important developments on 


the plastics front, look to the intensive 
miniaturization program underway in the 
clectronics and communicatior 

Working, in this case, through the 

ources of RCA, the program cal 

tense miniaturization in size, and reduction 
in weight, of physical components. Idea, of 
course, 1s to produce smallest, lightest, as- 
semblies possible-with greatly improved 
efficiency—for a impossible 


with unwieldy old equipn 


What a made-to-order 
And for a moulder! Th 
in ulators coil Cast and cove! 
here actual size have toleran 
that in some instances, they 
to final dimensions. There 


as thin as .O12 Inserts are 


- “ 
machine plated parts with exacting thread 
fits assembled to microscopic dimensions. 


Materials are low-loss mica-filled phenolics. 
There’s a production story here, too! 
Wish such necessary precision, commercial 


production was at first thought to be im- 


possible ? Within three weeks. we produced 


experimental tooling and a production 
method using compression and plunger 
techniques along with a combination of the 
two. And then, carefully analyzing our 
experimental program, we designed and 
produced production tooling—and are now 
production quotas and rigi 
ith commercial 

meth 

We can’t offer you a better recommen- 
dation. For small parts—or large ones—we 


can put lots of experience at your disposal. 


Kurz-Kasch, Inc. * 1427 Seuth Broadway * Dayton 1, Ohio 


Branch Sales Offices: New 


Chicago, Harrison 7.5473 * 


York, Lexington 2-6677 * Rochester, Hillside 4352 
Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 


Dallas, Logan 1970 * Los Angeles, Richmond 7.5384 * St. Lovis, Delmar 9577 * Toronto, 
Riverdale 3511 * Export Office: 89 Broad Street, New York City, Bowling Green 9-775}. 
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THE TS4140 STEELS are being used as substi- 
tutes. In some instances this change is practical, 
but if brittleness cannot be tolerated, itis better 
to substitute with boron-treated grades. 


RIGID SPECIFICATIONS imposed by Briton's 

Aircraft Ministry for highly stressed powerplant 

— hy castings are met by Z5Z magnesi- 

oe ()q um-basealloy. In addition to 4.5 

, —_“t percent zinc is 0.6 percent zirco- 

NE 4 nium, which is known to reduce 

porosity through grain refine- 

me this ment, Except inextralarge cast- 

ings, the Z5Z alloy exhibits uniformly good pro- 
perties throughout a single casting. 

PROCESSES 


FURNACE BRAZING of stainless steel is difficult 
because of scale andflux removal problems. Re- 
searchers at Armco Steel Corp., Middletown, 
Ohio, have solved these problems by plating Type 
302 18-8 stainless with 0.2 to 0.3 mils of iron. 
Oxidation is thus prevented so that copper braz- 
ing at 2,150 F is possible. 


NORMAL TOLERANCES without machining are 
achieved on light-metal castings by a semi- 
forging process in which oversize castings are 
sized or coined in precision dies. In this proc- 
ess used by the Germans for guided missile parts, 
the castings become slightly wrought and reduc- 
tions up to 30 percent produce high ductility. 


A 31-POUND OIL PAN is being mass-produced 
in permanent molds at the Continental Motors 
Corp., Detroit. The aluminum alloy casting 
measures approximately 38 by 14 by 14 inches. 
Six toten pounds of metal per casting are saved 
and production for two men ic 80 per 8-hr shift. 


COLD HEADERS are used by Ford Motor Co. to 
predase 12,500 copper alloy commutator seg- 

Bi _ ments in a single hour. Finished 

a (fo ops parts are automatically separated 
ae PY _~ {rom scrapona vibrating transfer 
chute and a pair of inclined out- 
ward-revolving rolls Scrap drops 
through between the rolls while 
the finished parts continue on and drop into a 
hooper at the end of the rolls. 





LICENSES can now be obtained from the Alumi- 
num Company of America, Pittsburgh, for the 
application of anodic oxide coatings. These fin- 
ishes cannot be chipped or flaked because they 
become an integral part of the parent metal. 
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ROLLING AND SLICINGis a description for GE's 
method of producing stator blades for jet engine 


crvapressors. lastead of being 
hammered froma single piece of 
stainless steel, blades are first 
rolled in long strips to the pro- 
per air-foil shape and then cut to 
exact length during assembly. 





AN ELECTRONIC "HAMMER" may be a practical 
means for work-hardening some metals. North 
American Aviation's Statitron bombards a target 
and rearranges its structural pattern. 


IMPROVED TECHNIQUE for applying a zinc 
coating to aluminum is assigned to the Philadel- 
phia Rust-Proof Co. in U.S. patent 2,580,773. 
The aluminum is cleaned and then dipped in a so- 
lution containing water-soluble zinc sulphate and 
hydrofluoric acid. Similar method is used for 
applying cadmium and tin to aluminum. 


COMPONENTS 


t 
AIR CONDITIONED CARS will be defying all cli- 
mates in the near future, according to a spokes- 
man of the Chrysler Corp. He predicted that 
auto refrigeration systems will utilize mechani- 
cal vapor compression, with condenser, evapor- 
ator and other essential units located in the trunk. 


LATEST TREND in TV tubes is represented in 
RCA's 17-in. all-glass rectangular tubes with 

~~ Yav cylindrical faceplates that reduce 
K& reflections in the vertical plane. 
k® The Filterglass plates also im- 
prove picture contrast by mini- 
mizing ambiant light reflections 
from the phosphor screen. 





TINY MAGNETIC HEAD 3/8-in. in dia and 1 in. 
long permits an increase in the number of heads 
spaced around the drumin memory storage sys- 
tems. Ferrite core is ncn-abrasive for protec- 
tion of drum coatings. Computer Research Corp. 
of Hawthorne, Calif. rates the head at 13.8 mh 
inductance, 11 ohms d-c resistance, 50 ma writ- 
ing current and 0.4 play back voltage. 


OIL MIST PRECIPITATOR made by Trion, Inc. 
of McKees Rocks, Pa., saves lubricants and re- 
duces hazards in high speed cutting and grinding 
operations. The mist is charged as it passes 
through an electrostatic field and attracted to 
plates of opposite polarity. It then drains into a 
collecting pan for reuse. 


cortinned on page 4 
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— Seaife- 


research — 


A continuation of 
a this pressing op- 
processing procedure. The result eration turns the 


materials, drawing methods and 


cup “inside out" 
: without removing 
uct designed and made on sound it from the dies, 


is a better, more serviceable prod- 


— ‘ : i f 
Scaife Laboratories. For example, the development of the new = oe ¢ 
Scaife Dura-Lite LP-Gas Cylinder included a complete study of 
the deep-drawing process, using half-size parts made on the a cup is formed by 

ong i 1 
research department press shown above. This procedure, 2 Coaeeemens 
: : : drawing opera- 
supplemented by complete metallurgical, physical, chemical tion. 
and specialized studies, permits accurate evaluation of various 


engineering principles. 


completing—in a 


} 


shape, which be- 


SCAIFE my | | aia 
CoMPANY ’ oa 9 aianin 


is the complete 


f 
OAKMONT (Pittsburgh District), PENNA. aarp te ge 
liquefied petro- 
Makers of Pressure Vessels leum gas. Similar 
. : . Scaife cylinders 
for Air, Gases and Liquids vinci ~ semen 
Here is the “big brother” of the acetylene and 
other materials. 


The pressure vessels and deep-drawn shapes being made today 4 
in the Scaife factory are better because of scientific research in Starting with a — 


press shown at the top of the page. 
Full-size cylinder-half has been 
formed in one stroke of the press 
(see right) and is being removed 
for processing and assembly. 
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SELF-FEEDING GREASE CUP tells at a glance 
when a moving part needs to be relubricated. A 
stationary piston at the endof tub- 

ing screwed into bearing housing 

}\ fits acylinder that acts as a res- 

bearing vacuum, assures contin- 

uous grease supply by moving cyl- 

inder downward. Manufacturer is the A. L. 
Watson Co., Milton 87, Massachusetts. 





= 
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ervoir. Spring pressure, plus 





SMALL LUBRICATING PUMP developed for oil 
burners has anti-friction rollers where vanes are 
generally used. Milwaukee Hydropower's Magna- 
Mite has acapacity of 1 1/2 down to 1/4 gpmand 
a speed range from 300 to 3,600 rpm, yet is only 
3 in. in diameter and 6 in. long. 


TESTING 


CORRECT MEASUREMENT of air temperature 
outside an airplane moving at 500 mph is made 
with a vortex thermometer perfected at the Of- 
‘tice of Naval Research. Atube extending axially 
n the air-stream contains a spiral vane which 
produces a vortex of whirling air. The cooling 
effect of the low-pressure vortex center cancels 
the heating effect of compression, regardless of 
plane speed. Thus, a thermometer placed in the 
vortex will always give a correct reading. 


POCKET-SIZE CALCULATOR does the job of a 
high-priced electric desk machine, according to 
Curta Calculator Co., 5543S. Ashland Ave., 
Chicago. The Swiss-designed midget adds, sub- 
tracts, multiplies and divides; figures square 
roots, factors, cubes and percentages. Not only 
that, it carries results to five decimal places. 


EXHAUST SYSTEMS donot have tobe hammered 
to locate corroded spots when the Magne-Probe 
is used, A bridge circuit measures the induct- 
ance of acoil for which the core is the metal be- 
ing tested. Inductance is proportional to the 
permeability of the core and thus a measure of 
the heat corrosion in the metal. 


A COMPUTING SECTION has been set up at Bat- 
telle Memorial Institute, Columbus, Ohio. One 
battery of digital computers has already been in- 
stalled, and another of the same type is being 
built. The aim of the laboratory is to reduce or 
replace time-consuming pencil-and-paper work 
that is partof basic research conducted for var- 
ious sponsors. 


IMPACT RECORDER gives indication of the 
time, direction and severity of jolts occurring 

within an object on a tape moving 
am f 


atone inch perhour. The Impact- 
ly ; O-Graph is expected tobe of prac- 
jf tical value for determining the 

LY / right type of container needed to 
7" protect a product during transit. 
DUAL-HEAD TEST STAND checks various ac- 
cessories like generators, pumps and compres- 
sors, twoatatime. Continuous-duty horsepower 
is from 7.5 to 50; intermittent duty, from 10 to 
75 hp. Type VEU-GSDT test unit has a high-speed 
shaft range from 1,950 to 10,800 rpm, and a low 
speed shaft range from 1,070 to 5.900 prm. The 


maker, U.S. Electrical Motors Inc., Los Angeles 
54, Calif., supplies adapters tofit all mountings. 






A PREFORM MOLDING LABORATORY has been 
setupin Milwaukee by Pittsburgh Plate Glassto 
expedite developmental work and customer prob- 
lems pertaining to Selectron polyester resins. 
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THIS MONTH’S COVER 


Aircraft designers have long recognized the advantages of high pressure 
pneumatics as a source of power for actuating airplane emergency equip 
ment but the possibilities have never been fully exploited. There has been 
no compressor available that would meet the weight size requirements 
of air-borne equipment and still deliver a sufficient quantity of air 

The center of interest in this month's cover is the new high pressure 
air compressor that Walter Kidde and Company Inc. of Belleville, New 
Jersey have developed to fill this need. This compressor weighs only 
15 Ib, yet will deliver 4 cfm at 3,000 psi. It is currently used on the 
Republic F-84 where air pressure is used to actuate the machine gun 
chargers, and emergency nose brakes and wing flaps. 

Inspecting the compressor after its final run on the test stand are 
Albertus Schmidlin, chief project engineer on pneumatics and John Kapp 
(standing), in charge of their compressor development testing laboratory 

Kodachrome by Sidney Karson, McGraw-Hill Studios 
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you : 
AMERICAN SCREW COMPANY @ ATLANTIC SCREW WORKS, INC. 
THE BLAKE & JOHNSON CO. @ CAMCAR SCREW & MFG. CORP. @ CENTRAL SCREW CO. 
CONTINENTAL SCREW CO. @ THE EAGLE LOCK CO. @ ELCO TOOL AND SCREW CORP. 
GREAT LAKES SCREW CORP. @ THE H. M. HARPER CO. @ THE LAMSON & SESSIONS CO. 
NATIONAL LOCK CO. @ THE NATIONAL SCREW & MFG. CO. @ PARKER-KALON CORP. 
PHEOLL MANUFACTURING CO. @ ROCKFORD SCREW PRODUCTS CO. 
SCOVILL MANUFACTURING CO. @ SHAKEPROOF, INC. 
THE SOUTHINGTON HDWE. MFG. CO. @ STERLING BOLT CO. 
STRONGHOLD SCREW PRODUCTS, INC. @ WALES-BEECH CORP. 
tNSWER: Phillips Cross-Recesse’-Head Screws—a clue that more than 
15 million readers of The SATURDAY EVENING POST are being told to 
look for. When you assemble your product with these famous fasteners, 
PERFECTLY you give it an extra mark of quality that registers on sight! Remember, too, 
MATED! ¢ ‘ : . 4 % Tl 
Only Phillips you save time, work, and money when you use Phillips Wood, Machine, = 
Drivers are per owe . e > : ’ 
faethe ceeded Se Tapping Screws or ‘'Sems They start faster, do away with driver skids, Ql 
Pr ips Screws . . . ane 9 
Look for the damaged parts, split screw heads. They set up tighter, resist vibration and 
name Phillip . . ’ ) cn 
on the shank. — add structural strength. Include Phillips Screws in your specifications. 
marks the spot... the mark of extra quality 
As Advertised in 
“ 
| + | Cp {d fa. 
+> . yA ) cf \ A 
- LSS AA SO a } 
4 / 4k ~ ek > Ae YS 
<* > SS” 
a " Y 
& FASTENER Se OF FSOAT - « ~- AHO OF CHE CwueTtrVeEs 
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DESIGN AND 
DEVELOPMENT 


ENGINEERS The Office of Salary Stabilization is trying to end job-hopping and 

SALARIES pirating of engineers, stemmingfrom the shortage. There are no govern- 
ment manpower restrictions as there were during World War II. So OSS 
Director Joseph D. Copper is exploring the possibility that the undesirable 
practices can be discouraged, if not completely wiped out, through suit- 
able salary-control regulations and cracking down on violators. 

First OSStarget is the engineering firms. A questionnaire is going 
out to them soon asking for information on compensation and employment 
practices before Korea and today. This survey will be followed by a 
similar questionnaire to large companies that employ engineers. The De- 
fense Production Act requires employers to supply the information. 

From the answers, OSS hopes to get clues to violators as well as a 
picture of what the situationis. This will be helpful in draftinga specia! 
regulation covering compensation of engineers. 

Mobilizer Wilson and the Atomic Energy Commission are reported 
to be particularly upset about the practices of scme engineering firms, 
and will cooperate in the OSS project. 

There have been complaints of some engineering firms hiring engi- 
neers from industrial employers and then selling back their services, 
sometimes to the sameemployer. This enables the engineer to increase 
his earnings and the employer to keep the engineer's services. 

Accelerated promotions of young engineers and bidding above stabi- 
lizedsalary levels for recent college graduates are other complained of 
practices. Some companies have told stabilization officials that the price 
of engineering college graduates is at least $50.00 a month above what 
most companies are allowed to bid. This situation is being examined 
also by the Wage Stabilization Board. 
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THE BIG Some of the questions that will be asked by OSS are: 

QUESTIONS 1 Entrance salaries (highest and lowest) of engineers hired within six 
months of graduation in the six months before Korea, the last half of 
1951, and the first two months of 1952. 

2 Number of engineers employed and the highest and lowest salaries 
paid them in each of the three periods. 

3 List any individual increases granted in excess of the ten percent 
“catchup" and six percent "merit" formulas. 

4 Describe any bonus plans in effect, including the date when instituted 
and any modification since the freeze date of January 25, 1951. Also 
state, for 1950 and 1951, the number of engineers receiving bonuses, 
the total amount paid in bonuses and the largest bonus paid to any one 
engineer. 

5 List and describe compensation paid to engineers other than salary 
or bonus, such as commissions, expense or per diem accounts, travel 
allowances and subsistence. 

6 State how many engineers were, in 1951, assigned to industrial or 
other concerns under contract to perform functions normally performed 
by engineers in the employ of the concerns. 

7 State how many engineer employees your firm has lost in the past year 
through "pirating." 
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tL HANNA ELECTRIC VALVE 


PROVIDES FOR JIG GRINDER 
RECIPROCATING ACTION 


Accumulotor 
Free tlow- 


iG GRINDER developed 
by the Moore Special 
Tool Company of 
Bridgeport, Conn., for 
precision contour and 
hole grinding. 


THe SCHEMATIC DIAGRAM above shows the circuit 
Power to raise and 


Air 


double- 


used in the Moore Jig Grinder 


lower the grinding head is supplied by two 


Cylinders controlled by a Hanna 4-way, 


solenoid valve. This valve, actuated by limit switches, 


provides the exacting cylinder control necessary for 


automatic reciprocating movement 


A Hanna Electric Valve was chosen for this appli- 
cation because of its careful manufacture and unusual! 


features. Among these is the tiller principle of opera- 


tion. This principle involves a short movement of a 


low mass resulting in maximum speed of operation 


with minimum shock. The time required for each 


Hanna Electric Valve 


trolled by 


action... solenoid stroke only 


available with either single or 


solenoids 


relays, etc 
heavy-duty 


balanced spool type... con- 
solenoid pilot valve and built-in pilot pistons 
. spools stop against Neoprene cushions for silent 
. low current consump- 
tion enables use of lighter, more economical contactors, 
double 











reversal of the valve ts limited to approximately 1 60 
second, and its feature of momentary contact (double 
solenoid models) eliminates the necessity for a hold- 
ing current providing an ideal valve for limit switch 


actuation 
The Hanna Electric Valve is precision-engineerex 
capable of meeting the most exacting demands. It 
is an example of the quality characteristic of the com- 
plete Hanna line of valves and cylinders. For the 
finest component parts in the machines you design 


and build, 


measure up to 


Po 
oo 


) 


specify Hanna products—they will 


your highest standards 


For more detailed 
information on Hanna 
Electric 4 alves and 
Hanna Hand, Foot and 
J Pilot Operated Valves, 
send for Catalog 254. 


€ Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. . 
1763 Elston Avenue, Chicago 22, 


CYLINDERS... VALVES. 


Illinois 
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Decontrol of metals is gaining support. Controllers believe CMP 
can end by January. They're beginning to talk about the technique for 
putting government control in reverse. 

Some metals will be kept under tight rationing - such as copper, 
tungsten, nickel and cobalt. But other key metals, including steel and 
aluminum, will be turned loose, one by one. Chrome steel is already 
decontrolled, but nickel steel will be tightly controlled for a long time, 
There's talk of freeing tinplate, terne-plate and cold rolled strip, 

All this results from the arms stretchout. Military's peak spending 
plans - now changed - prompted the military and civilian producers to 
lay inbig inventories. These now loom large alongside the lower spend- 
ing plans Truman's budget calls for. 


You can see an indication of this trend in a quick survey of avail- 
ability of materials: 

Tin: Resumption of U.S. buying has eased the supply picture. Tin 
is still rated critically short, but the prospect of further imports has 
temporarily halted plans for additional conservation rules. These plans 
will be permanently discarded if the government signs additional pur- 
chase agreements with foreign producers over the next few months. 

Magnesium: Still onthe "short supply" list, butnot among the most 
critical. Itisineasier supply than aluminum and production is increas- 
ing rapidly. Last year it was about 96 million pounds. Itis expected to 
hit 215 millions pounds this year. Ths first continuous rolling mill for 
magnesium now being built is expected to make wider and cheaper sheet 
than is now available. 

Cast iron: Gray ironcasting overthree thousand pounds are scarce 
but light and intermediate weights are in good supply. 

Ceramics: NPA'S stee) alloy experts are cooling off on the idea of 
using ceramic-coated metal in jet engines to relieve the shortage of 
heat-resistant alloys. They say the problem caused by expansion of the 
base metal hasn't been solved. They are pinning their hopes now to 
metal ceramics along the line of German developments in World War II. 

Rubber: Synthetic and natural are both in easy supply. Increased 
export quotas of synthetic indicate that U.S. users are getting all they 
need. When the government restored a free market in natural rubber 
March 3, the price was less than half what it was nine months before. 
Supplies were plentiful at 34 to 32 cents per pound. 


Only shortages of fabricating capacity Washington seems to have 
heard about are: 

Steel: Hot-rolled andcold-finished bars; heavy plate rolling; seam- 
less tubes; heavy structural shapes. 

Some new facilities are being built to offset some of these situations. 
But, in the main, they are being handled by shifts in mill rolling sched- 
ules and the like, because the shortage is definitely a temporary thing. 
Very large-type equipment is involved, and it would be two years before 
new plants could be built. By that time, we'll be over the hump on all 
shapes and forms that now are short. 

Aluminum: There was some shortage of extrusion capacity needed 
for aircraft production some time back. But now no one is certain 
whether there still is a shortage. The aircraft program has been dras- 
tically curtailed, with the result that we may have ample fabricating 
facilities of all types. 

There may be shortages elsewhere, but on such items as copper, 
nickel, zinc and the like you can't say for sure where we would stand on 
fabricating if we could get all the metal we need. 
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TO SAVE MORE LIVES 


How SPEED NUTS made important weight screw-receiving position by finger-tip pressure— no 
: ; ; wrench needed to pull down NUTS. These advantages 
savings attaching plexiglas panels add up to savings of approximately .15 man-hours per 


in Kaman Helicopter hundred fasteners.’ 


be i If you would like to hear similar savings reports 
Let the engineers at Kaman Aircraft ¢ orp., Windsor from vour engineers, specify SPEED NUTS. Your 
Locks, Conn., tell you how Flat-Type SPEED Tinnerman representative can help you determire 
NUTS performed for them. “We found that light- the right fastener for the job. Call him in soon. And 
weight SPEED NUTS provide a large bearing sur- write for your copy of “Savings Stories” Vol. | 
face which eliminates the need for flat washers under Tinnerman Products, Inc., Dept. 12, Box 6688, 
nut. They reduce the weight up to 31 pounds per Cleveland 1, Ohio. Jn Canada: Dominion Fasteners 
hundred when replacing other lock nuts, not including Ltd.. Hamilton. Jn Great Britain: Simmonds Aero- 
savings on weight of washers. cessories, Ltd., Treforest, Wales. Jn France: Aer« 
“Only one part to handle in assembly means faster, cessoires Simmonds, S. A.—7 rue Henri Barbusse, 
easier attachments. SPEED NUTS are retained in Levallois (Seine) France. 











Upper plexiglas panel is attached t¢ 
frame in HTK-1 Helicopter by means 
of Flat-Type SPEED NUTS and 


e screws. Detail of vibration 
_ 





proof dssemt 





Ser, 


2 PP & Ys 


r ENGINEERIN 











ompanies, p< 


lg nororious 


Washing 


tne 





RODUCT ENGINEERING — Aprit, 1952 








New Departure operates 


guns-and-butter plants 





Bui bearings are essential to the products 


of our industrial might > 


[he ball bearings that serve millions of automobiles. 


trucks, tractors, farm in 


iplements, electric motors and industrial 


machinery are of the same materials, the same heat treatment, the 


same methods of precision manufacture as those required for mechanized 


warfare and electronic instruments. Thus conversion from one 
to the other at New Departure ts largely a matter of 


changing the emphasis on types and sizes 


The productive capacities of the world’s largest ball bearing 
factories are your assurance of the best possible 


production of your requirements. 


New Departure’s engineers and vast resources 


; New Departure’s plant at San 
for research are freely at your disposal dusky, Ohio, where ball bearing 
are produced tor eff industry 


and the Armed Forces. 


NEW DEPARTURE 


i) ae. BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONNECTICUT 
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BASIC TYPES, OF 
NEEDLE BEARINGS 
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Loose-rolier bearing 


Fig. | 

















Drawn shell bearing 


Key Factors in Selecting 






























































Machined race bearing 


Needle Bearings 


P. R. GLAZIER Though needle roller beari 


The Torrington Company manufactured 1n many forms, th 


three basic classifications into wih 


[GO DETERMINE WHICH TYPE of needk those in common use fall. Th 
oller bearing should be used in a types are: The loose roller | 
viven application, various questions which has no integral races or 


nust be answered. Is the housing ing members: the drawn-shell 
inc /or shaft hardened? How larg ing, which consists of a drawt 
an the over-all diameter of the bear- hardened shell that retains the roll 
ng be? Can the rollers be retained and the machine-ra bearing, wl 
ixially? Is assembly a problem? How has machined, hardened and 


s lubrication to | provided ? races and the roll 
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to be used for high rotational 
pe is. the ratio should be kept high 
For oscillating motion, particularly able I—Needle Bearing Constants 


heavy loads, lower ratio should be used 


Loose Needle Roller Bearing 





N(ce)* N(ce)* N ‘ N(ec)* N(ec)* 


, , . . . (K —I1)r (K-1 

Ihe loose-needle roller earing 
should be used only when the shaft 
and Outer race bore are hardened and 





2.00000 1.00000 6.000191 0.000191 14.01754 13.01754 0.00140 0.00010 
: 2.30477 1.30477 0.000223 0.000171 ! 14.33559 13.33559 0.00143 0.90010 
where there are retaining members for 2.61313 1.61313 0.006254 0.000157 14.65365 13.65365 0.00147 0.00010 
locating the rollers endwise. The re 2.92380 1.92380 0.000286 0.000149 14.97171 3.97171 0.00150 0.00010 
page 1k 3.23607 2.23607 0.000318 0.000143 15.28979 14.28979 0.00153 0.00010 
uining surfaces should be smooth, 3.54947 2.54947 0.000350 0.000137 15.60788 14.60788 0.00156 0.00010 
hard and unbroken. and both should 3.86370 2.86370 0.000382 0.000133 | : 15.92597 14.92597 0.00159 0.00010 
4.17858 3.17858 0.000414 0.000130 16.24408 15.24408 0.00162 0.00010 
; 4.49395 3.49395 0.000445 0.000128 | : 16.56219 15.56219 0.00165 0.00010 
retainment In af pli ations meeting : 4.80973 3.80973 0.000477 0.000126 16.88031 15.88631 0.00169 0.00010 
cnaditions and where roller as 5.12583 4.12583 0.000509 0.000123 | ; 17.19844 1619844 0.00172 0.0001% 
a oo : 5.44219 4.44219 .000541 0.000122 17.51657 16.51657 0.00175  0.06010¢ 
not diffi nretained 5.75877 4.75877 0.000573 0.000121 17.83471 16.83471 0.00178  0.00010¢ 
ers constitute a bearing 6.07553 5.07553 0.000605 0.000119 | : 18.15286 17.15286 0.00182  0.00010¢ 
: é 6.39245 5.39245 0.000636 0.000118 18.47101 17.47101 0.00185 0.000104 
. xpensive, small in section 6.70951 5.70951 0.000669 0.000117 18.78916 17.78916 0.00188  0.00010¢ 
it the same time, of high capa ity 7.02667 6.02667 0.090700 0.000116 19.10732 18.10732 0.00191 0.00010 
+] : viet. - 7.34394 6.34394 0.000732 0.000116 19.42549 1842549 0.00194 0.00010 
iere are many different types of 7.66130 6.66130 0.000765 0.000115 19.74366 8.74366 0.00197 0.00010 
roller applications, it is mecessary ; 7.97873 6.97873 0.000795 0.000114 20.06183 19.06183 0.00200 0.000105 The tol 
inufacture needle rollers wit! 8.29623 7.29623 0.000826 0.000113 20.38001 19.38001 0.00204 0.000105 eae 
“iti , pty m 8.61379 7.61379 0.000860 0.090113 20.69819 19.69819 0.00207 0.000105 good be 
types of ends. The main 8.93141 7.93141 0.000890 0.000112 21.01638 20.01638 0.00210 0.000105 purpose 
shown in Fig. 2. The spheri 2s 9.24907 8.24907 0.000922 0.000112 | 67  21.33457 20.33457 0.00213 0.000105 
: I 9.56677 8.56677 0.000955 0.000112 | 68  21.65277 0.65277 0.00216 0.000105 
ommonly used wher« 3t 9.88452 8.88452 0.000986 0.000111 | 69  21.97096 20.97096 0.00220 0.000105 
is required. When 3: 10.20230 9.20230 0.001020 0.000111 | 70  22.28917 21.28917 0.00223 0.000105 
! 10.52011 9.52011 0.001050 0.000111 | 71 22.60737 21.60737 0.00226 0.000105 
10.83795 9.83795 0.001080 0.000110 | 72 2292558 21.92558 0.00229 0.000105 
11.15582 10.15582 0.001110 0.000110 | 73  23.24379 22.24379 0.00232 0.000104 
11.47372 10.47372 0.001150 0.000110 | 74  23.56201 22.56201 0.00236 0.000104 
11.9163 10.79163 0.001180 0.000109 | 75  23.88022 22.88022 9.00239 0.000104 
12.10957 11.10957 0.001210 0.000109 | 76  24.19844 23.19844 0.00242 0.000104 
12.42752 1.42752 0.001240 0.000109 | 77  24.51666 23.51666 0.00245 0.000104 
12.74550 11.7455@ 0.0v1270 0.000109 | 78  24.83488 23.83488 0.00248 0.000104 
13.06349 12.06349 0.001310 0.000108 | 79  25.15311 2415311 0.00252 0.000104 
13.38149 12.38149 0.001340 0.000108 25.47134 2447134 0.00255 0.000104 
13.69951 12.69951 0.001370 0.000108 | 81  25.78956 24.78956 0.00258 0.000104 


be fixed to the same race to avoid cross 


1 


minim: 




















0.0001 in. per roller. For other values of (cc) multiply figures in column by value desired 














SAMPLE CALCULATION: A loose needle roller bearing is to have an inner rac« he « 
(shaft) diameter (D) of approximately 14 in. and a width of 1 in. Taking 10 per SAE Sta 
cent of (D), the roller diameter (d) becomes | in. Though either Eq (2) or Eq (4) by 1.00 
can be used for making initial calculations, Eq (4) is preferable because the approx: Capac 
mate value for (D) is known. Neglecting the terms N(cc)/ and (dc), which have a length, j 
very small net value, Eq (43) becomes ends of 











Dd overall | 








Substituting known values 
K 








(K 1) 10.00 
The nearest value of (K—1) in Table I is 9.83795. The number of rollers (N) 
Shape of needle roller ends is de from Table I is therefore 34 


1} pe of retainment 





The final calculations for the bearing are then derived from Eq (2). To systemati: 
the computations, the following tabulation can be used: 


i fillet. suct ) Given d 0.1250 (max) 
Table I K for 34 10.83795 

) (a) X (b Kd 1.3547 

) Table I N (cc) /x for 34 0.00108 (min) 

) (c) + (d) PD 1.3558 

) Given d 0.1250 (max) 

(g) (ec) — ff 1.2308 

(h) Table II dc 0.0004 (min) 

(i) (g) — (h) Inner race OD *1.2304 (max)—1.2299 (min) 

(ji) (e) + ff Outer race ID *1.4808 (min)—1.4814 (max) 
* See Table III for tolerances 
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Table I[—Diametral Clearance (dc) 


he diametral clearance to be allowed depends upon the use. If the bearing is in a 


tating application, the following values based on shaft diameter are recommended 
ye other or unusual conditions, the bearing manufacturer should be consulted 





Shaft Dia, in. Clearance Shaft Dia, i 
dc), in 
Over Includ’g Over 


0003 0008 
0004 3 : 0009 


0005 a a 0010 





0006 : 0011 
0007 } ‘ | 0012 











Table I111—Shaft and Outer Race Bore Tolerances 
The tolerances listed below are presented as practical limits of shop practice and 
good bearing performance. If greater tolerances are required for manufacturins 
purposes, the outer race bore maximum can be increased or tl 


a ve shatt diamete 
minimum can be decreased 





Shaft Dia, in Outer Race 
Tolerance, in Bore, in 


Over |Includ’g Over |Includ’g 


0000 0003 + 0005 0000 ; . ‘ it iring 
0000 0004 7 + 0006 0000 
0000 0005 ; ; 0008 0000 
0000 0006 7 : 4 0010 
0000 0007 7 + 0012 
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The desired bearing width being 1.0 in., a 125L1000 roller is chosen from the 


SAE Standard for loose rollers. Dimensions for this roller are 0.1250—0.1248 in 
by 1.000—0.980 in. These tolerances are standard for loose rollers 
Capacity of this bearing is obtained from Eq (1) in which the effective roller 


length, 1, is the minimum overall length less the two ends. Since the radius on the 


ends of the roller is about equal to roller diameter d, d/4 is subtracted from the 
overall kength. Thus, the capacity C in pounds for 100 rpm is 


Outer race bore 
ciometer (8 32,000) (1.3558) (0.980 


¥ 100 
<«- Pitch diameter (PD 8.880 Ib 
CAnfe ; 
. hott or inner 
roce diameter ( 


Diometroal clearance \ 


Where C 


ller length in inches, 


A ] sin 180 


2.000 


Rolle Circumferential 
ciameter clearance per roller 
{d) (ec) 
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irawn-shell bearis ft misalignment 
should not | ; the somewhat ere 
the 


i} or overturnitf 
I'wo bearing: 
should be ithout 
Machined-Race Bearing e 

‘ The second 

the drawn shel needle roller bearing shown in Fig. 4 
made up of spherical-end rollers as 
yetween hardened and ground 
The assembly 
the 


mount 


j 


usea 


| to 

: , 

ller bearing, the n 
; wee Sf 


TO 
sembied 


S 


s retained by washers fastened to 


type has an outer race of 
Generally, j inner and outer race 

fF 6a case-hardenin 
an also be made from inner race 
bearing is designed 


irdening steel Chis particular | 
ind manufactured primarily for heavy 


is Nn ad n 
is and oscillating motions such as 
in aircraft. The 
eing relatively thir 


i Dearing 
of which are shown load 
n encountered 


shown those 


taine 


that the forme 
, 

upon the housing bor« 
Therefore 


mn as Snap 
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© approximate R.. 6 


iring 


However 
less than this ge 


sed where Ul d 
all capacity to the 


For those 


lifficult to 
assembly, tl 
A separate hardened inner race | for end coniuncti ncorporate 

! to a drawn shall needle tationary. th washers. which are Fig. 4 shows 

hardening of shaft is im properly hos that allows the 

- he facts already given for draws self during assembly 
the reduc The fourth type 

needle bearing shown in Fig 


signed and manufactured for a sj 
This 1S the can 


big 
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embly when 


yearing ats , 

relieved at the 
Inner race must be clamped 

ell bearings concerning of n 

in shaft capacity with reduction it 

Iness also apply to this type of bear 


practh al 
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Fig. 4—Typical machined-race needle roller bearings include: (a) Rollers retained i1 positi 
hardened and ground outer race; (b) unit assembly—outer race, inner race, rollers and irive 
(c) self-aligning; and (d) cam roller tec 
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Drown she// 
needle bearings 


Fig. 5—Loose needle roller bearings are used in planetary gear sets of 
automatic transmission because shafts and gears are hardened and space is 
limited. Drawn-shell bearings are used where housing bore is not hard 
ened or to simplify assembly. A Studebaker transmission is shown 


Applications of Needle Bearings 


The I Ose roller 
well suited for 
transmissions be 

Fig. 6—Drawn-shell bearings are well suited to clutch shaft of fluid drive 
coupling. Advantages are relatively small outside diameter, capacity to 
retain lubricant and no necessity for positioning shoulders or retaining 
rings. Also, the curled-in lips act as lubricant retainers 


pla retary 
tively | 
gear diameter 


little space 


resulting in an over-all 
the size of the transmission 





shell bearings are also used | 
the housing bore is not hardened 


An illustration of how the feat 











yf the drawn shell type needle bearing 


in be used to good advantage js 





shown in Fig. 6. This shows a draws 
shell type bearing applied to the pilot 
position on the clutch shaft of a fluid 
irive coupling. The bear ng is ideally 





suited to this appli ition because ol 


Propucr ENGINEERING APRIL, 




















Snap ring 
{ of 4) 
































ZS SITES 


® 















































Spocer sieeve End washer 
(ior 4) 
Fig. 7—Two machined-race bearings 

generously spaced handle off-center 

loads in cable sheave. Snap rings and 

spacers keep the races in position. 


Fig. 8—End washers and inner races 

of machined-race bearings in aircraft 

flap mechanism are clamped between Side member 
side members and spacer sleeve. *(/ of 2) 


lamped endwise with place by forcing some of the housing 

down and over the outer race rounding 

thicker section of the ma The end washers and inner races af 
lj clamped between the side members 


race bearing is not a disadvan 
in this application because t and a spacer sleeve. With this typ 


retainment for Jubricant secti » sheave itself is lar; of bearing, it is imperative that the 

A typical application of Vy i ie thicker section, it is washers be backed up to carry locat 
»f machined race bea 

7 1 ty ls without a recessed bor therefore carried by the plain surface 


sheave in Fig rings space ype seal itl 
well apart the load notl xe of machined race between the washers and outer races 


earing is the cabl possible to incorporate garter spring ing thrust loads. These loads ar 


sed in the aircraft flap ex Needle roller bearings are also wel 
nsion mechanism shown in Fi adapted for use in assemblies such 
e, the bearing is simply pressed eering gears, crank systems, geat 
the ! : 5, Spring suspensions, governors 


sheave simplify the machining beca Her 


the bore is straight with no shoulder to 
The shaft being unhardened, the in tallations, the outer race is st 
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JOSEPH KINNEY JR. 


President, American Cladmetals Company 







Stainless clad copper offers for high tempera- 
ture service, a combination of the high ther- 
mal conductivity of copper with the corro- 


sion and heat resistance of stainless steel. 
















WITH FEW EXCEPTIONS, stainless steels are the poore 
heat conductors of all const ional metals hey have 
about one twentieth of the ond ivity O 
and about a third that of carbon steel 

Lhe low heat condu tivity OF Ss Ss 
in cooking utensils Because heat condu yw 
the heat spreads so slowly laterally ata fh 
against one side of the stainless sl ‘ t sp 
it tl point This at eristic O SS 18 a dist 

7 lisadvat tay Im its se [or COOKING Kettles ol all kind 

ironers, stoves and wherever else good uniform he 
conduction is required or highly desired 

Greater lateral therm on s also of g 
alue when stainless steel i parts such as com 
wustion chamber lit fo 0 is turbines, tail 
ones, exhaust manifolds si parts. In such appl 
anions it Is highly impo ha npinging upor 
the sheet be S} read lat y $O ne, will be no h 














Stainless clad Dy 
thermal, conductivity o opt " the corrosior n 
high-temperature resistance of s T} COP} ( in Fig All th we 
which is usually about [ he to hickness of t in. long. The results « I 
c lad sheet, serves to spread the heat the instant it strik As shown by the 5 
> the sheet and also increases the r ‘ it conductis s ductivity occurs ot f 
: ompare oa sol stainless sheet of equal k otal thickness of tl 
In many pra | applications, the high rate of later The fact at tl 
heat conduction results in a h greater heat transfer ent copper cor unite ( 
- ecause the heat conduction is spread over a much great solid coppe s readily ex} I clad 
urea. Fig. 1 schematically shows heat conduction throug ling is a partial heat I * 
solid stainless and stainless clad copper sheets of e innot escape from 
; thickness si op she Further: 
Tests were conducted by Mr. C. T. Evans, Ir.. Ch s also a relatively po or of | I 
Metallurgist of the Elliott Company to determin Y on and the slower |} 
« lateral heat conductivity of various metals and sh or sheets ise a higher 
, structions. Strips of the metals under test were ed ivancing “heat w l t 
a furnace and extended out through the door hown ite of heat flow 
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Fig. 1—The low rate of heat conduction in stain- 
less prevents the heat from spreading, causing a 
hot spot. In the stainless clad sheet the high heat 
conducting copper core spreads the heat stream 
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Applications Data Copper exposed to air begins to oxidize at about 75 
In general. tl orrosion resistance of the stain F, forming a semi-protective film that retards the pene 
steel cladding will determine tl errosion * ation of the oxidation Even at 1,500 F, in still ai 
the laminate However, beca f th latively low he penetration will be only about 0.045 in. in 744 hr 
elting point of copper (1,981 F) els ets or 31 days [Therefore in most applications it is no 
should not specified fe pplications where th —e ir pee ™ Copper core that is exposed of 
maximum temperature will exceed 1,800 | n though " . ee OF ; 1 sheet. But such — 
the partic ular type of $5 ad ling is able to with 4 lesire { ] ner re several simple method 
stand 2,000 F in continuous « posure to aif If th 7 . , 
metal surface is exposed to h il laden atmo If pro mn against oxidation of the copper 
sphere, the maximum allowable temperature may cor equired the edges of the sheet can be “seal welded 
siderably less. The maximum allowable temperatures In this process the edges of the clad metal are first 
for various types of stainless steels are as follow pickled, the copper being eaten back about wy in. Stain 
AISI Types 302 { 316. and 347—1.600 I less edges are then rolled to pinch the edges together 
AISI Types 30 ad ' 1.800 I which are then Heliarc welded. No filler rod is used 
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Sametimes the pickling and edge pinching of oO 
omitted and filler rod is used in the welding opera n Fig Ther x 
10n eiven i the curves in Fig 
Instead of seal welding the edges, the calorizing sta ss. and Inc Fo 
precess can be used. Calorizing diffuses aluminum int factory to work w 
copper to form an alloy of high oxidation and corrosio 
resistance. The three methods most generally used 1 W orkability 
alorizing are the powder method, the cold dip method 
and the spray metal method The first is a patet Ni 
me*hod employed by the Calorizing Company of Wil CHUN Stainless 1 COP} 
kinsburg, Pennsylvania who process sheets and art = : — 
[he cold dip method was developed largely by Gen mare SS sadaing me cop} 
Electric Company : Se Ee G ' 
In the “‘spray metal’’ method aluminum is spray cep Grav 
against the edges, using a standard spray gun, after tl 5 OF . 
edges have been roughened somewhat with a file. TI a, Na-COW 
first spray coat is made about , in. thick. The sprayed —— | 
aluminum coating is then treated with a solution of ‘@PPet sheets, | 
approximately 20 percent water glass in water r sa “yr Blank 
the edge of the sheet is heated to 1,400 F and kept . —. 
that temperature for 14 hr. during which the copper ers. 
diffuses into the aluminum. An aluminum-copp su 
that has high corrosion resistance is obt 1 eG On S 
irinding and buf - 
Allowable Working Stress tor the cladding m«e 
Ant tweet 
For rough estimating purposes, the strength of vuld lo . 
less clad copper sheets at room temperatures Cat peel s to voided. WI] t tt cs | 
taken as the strength of a sheet of solid stainless hay 1 mo ' es 
thickness equal to the total thickness of the laminated nnealing temperature apy Q ~ oy) 
sheet less 4 the thickness of the copper cot For sti ilways giv if the 1 - > 
in the ranges from 500 to 1,500 F, the 3 factor ) ng-tin xposure t ? _ 
2 Thus, on a standard 30 pet opper core, t cher 
strength of the clad sheet at 500-1500 F will be 80 percer of 
that of a solid sheet of stainless and at room tempera similar factos \ : 
(100 } x 30) or 85 percent urt at the ar lf 
For design purposes, th allowabl s for | ees up to nd add { Ss 
a 
>= 
Fig. 2—Arrangement of thin samples in 2: 
the furnace to determine the relative , o———eShort time tensile sirength' ’ pe 
lateral heat conductivity of various metals 99.97 percent electrolytic copper, cold drawn 25 percent “ae 
and sheet constructions. Point of measure- | gem gg Stress for secondary creep rate of 0.10 percent/1,000 hrs, c= | 
ment is 4 in. outside the hearth. +—@-——-@ Stress for secondary creep rate of 0.01 percent/1,000 hrs, — 
phosphorized copper, annealed, 0.015 millimeter 
=e | Reference ; 
Fig. 3—Lateral conductivity tests of stain- 1—Price, ASTM-ASME Symposium, 1931, Pg. 347 
less, stainless clad copper and copper , Sor ] 2~Burghoff and Blank AIM.M.E | 
strips 0.080 x 2 x 26} inches. Approxi- a Technical Publication No. 1777 | 
mately 11} in. of sample in hearth at : +r | | | | | 
850F. Time required in seconds to reach $ 
a temperature of 125F at a point 4 in. 3 = | | 
outside of hearth was measured. + 35 | 
° 
$ sof — | 
Fig. 4—Lateral conductivity tests of stain- a a5\- } 
less, stainless clad copper and copper 
strips with furnace at 1250F. Time 20 + 
required in seconds to reach 200F 4 in 
wutside the hearth was measured. 15 | 
10 + 
Fig. $—Effect of temperature on the prop- st | 
erties of copper. As can be seen from 
this curve, copper has relatively low high 
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o——< Stress for rupture in 100 hrs 
Reference: Timken Digest, 1946 
r o—— Stress for rupture in 1,000 hrs 
@——® Stress for rupture in 100,000 hrs 
40° (Extrapolated) 40 
X-—=--X Stress for secondory creep rate 
of | percent in 10,000 hrs 
_,- Sr Reference: _ sr 
> ASM Metals Handbook, 1948 bY 
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1000 1,100 1,200 1300 1400 1,500 1000 1,00 
FiIG.6 (a) Ternperature, F (b) 
Fig. 6—(a) High temperature design curves for annealed type 347 stainless. 


(b) High temperature design curves for annealed type 310 stainless. (c) High 
temperature design curves for annealed Inconel. These are the most popular 
heat resistant materials used for cladding. In design work allowance must 
be made for the copper core. 


Fig. 7—Thermal expansion of copper, types 347 and 310 stainless steel and 
Inconel. For most purposes of design it should be satisfactory to work with 
the values of the cladding material, neglecting the usually higher thermal 
expansion of the copper core. Type 347 stainless actually has higher thermal 
expansion than copper. 
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Ternperature, F 


Fig. 8—Setup for welding stainless clad 
copper to permit the weld to be made at 
the bottom layer of stainless with a mini 
mum of copper being melted. Beveling 
the edges to a 90 degree included angle 
helps prevent excessive copper pickup 
When the proper gap between the pieces 
to be welded is prepared, the bottom layer 
of stainless can be fused, and then the 
metal frozen with a chill bar beneath the 
joint. The molten metal will then fill the 
gap in the copper layer. A minimum of 
copper pickup will be encountered be- 


, { h of the pa The weld ocedure used must z ‘ 
Ind ) f ailing inno « sed becaus of th pe pickut ) o hold it within a safe 4 perce 
ond of the coppe limi To accomplish this, the current used must be 
Pickling pro with that which would ninimum that can achieve proper fusion I 
1 for the cladding metal. A suggested pickling copper in th re, because of its high heat conduct 
ile removal is 5 min at 150 F in a solution of 13 has little tendency to melt down in the weld puddl 
pe nitric acid (42° Baumé), 6 percent hydro The heat is carried away from the weld puddle at su 
Huoric acid (60 percent) 1 the balance water a rapid rate that the stainless molten metal casts its 
In welding stainless clad copper in a butt joint, the against the copper with a minimum of fusion 
onditions in the weld n studied from various Assuming that this condition represents the fa 
viewpoints. The type of rod used should be designed limitations, it is logical, therefore, to develop a fit 
0 weld ta hat will gi strength that will per the stainless weld to be made on 
luctility and corrosion tan equal to the parent bottom layer of stainless with a minimum of copy 
Ordinary 18-8 can absorb 4 percent of copper ir being lted. When a joint is made with the two s 
solution without deleterious effect on its corrosion tions of the 1 metal close together, the only way 
resistance or its ductility, in fact, a small copper addition the bottom r of stainless can be fused 
ip to + percent enhances the corrosion re sistance to melt th copper which, on a close fitup lies twe th 
ulphuri at id of the 18-8 stainle teeis well ar and the layer It is necessary hat a wide 
making these metals less subj to work hardening gap be used tween the sections to be welded, so a 
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cause of the chilling effect of the copper 
on the molten metal in the puddle. The 
top layer of stainless will then be fused 
because of the relatively poor conduc- 
tivity of the stainless and its tendency to 
fuse into the weld puddle rather than 
disperse che heat of the puddle laterally; 
away from the welded seam. 
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Accurate control of current is necessary 
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to give proper fusion. Use of short arc 
and reversed current is suggested. The 


Cladding 








welding rod should have as high a nickel 
content as is available. 
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mended When 
short arc should be used and the current should 
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Fig. 1—Heavy duty shaker drive 
that shakes a trough line backward 
and forward to convey material 





L. D. HAGENBOOK 


Chief Engineer 





E. J. HLINSKY For mining installation, the conveyor limited, but several other conditions 
* <rany rae has attachments that permit the trough — serve to make designing difficult. First ho 
Goodman Manufacturing Company line to go around corners and to do among these is poor maintenanc rep 
self loading Miners are good machine operators cur 
IN THE MECHANIZATION of the min In the shaker conveyor system, a and the maintenance men are good ret 
industry, which has progressed  semi-permanently located drive unit mechanics but the machine operat pio 
ipidly during the last few years, much Fig. 1, imparts a unique reciprocating ina dark place and close quarters. At ads 
ha een given to mechanical motion to an extensible trough line times the machine is miles from rev 
mds for conveying aggregate ma Wheel or ball type units support the repair shop. In addition, care of th aS | 
o\ iriable distances For trough and guide it in a line parallel machine is subordinate to the miner : 
haulage servi elt conveyors to its longitudinal axis. This con first interest, which is to get out as in 
everal thousand feet long have been — struction is in contrast with that of much coal as he possibly can tro 
installed. For local conveyir haker early type shaker conveyors and pres The machine must be “push-button of 
yNveyo long as five hundred feet ent day vibratory conveyors, the sup- operated as much as is practicable er 
ire in general ports of which give the trough line Because of the danger of coal dust or ane 
Belt conveyors ar ntially mo movement a vertical component gas fires and explosions, the electrical pe 
platforms in which there 1s littl The entire trough line shakes back equipment must be enclosed in strong tne 
relative motion between the conveyed and forth with a motion that causes explosion proof compartments ap ane 
il and the belt Their desigs the material being conveyed to slide proved by the U.S. Bureau of Mines tro 
xcluding the selection of materials to forward a certain distance during each In the early machines, considerab] IS i 
sed for component part stroke. In the direction of material manual effort was required to tut vel 
hiefly concerned with power 1 t travel, the accelerating force applied ranks and operate levers. In modert 
ments, roller and bearing design, and to the trough is slightly less than the machines, these operations are per 76 
material traction consideratior frictional force of the material on the formed hydraulically ty 
bs =o Sip net fo ag h th v4 +] a | ape pie egy sll Analysis of Shaker Motion teri 
iprocating troughs in which we «cf trougn iin the accelerati ig force ¢ : 
eyed material is caused to travel by is as great as the res iting stresses will In an analysis of the motion of ADO 
1 difference in acceleration of the justify shaker conveyor that is driven by val 
. . 1 O 







gear and crank train similar to th 
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Characteristics of motion required to convey materials in a reciprocat 
ing trough line. Acceleration, velocity and displacement produced by a 


gear train and crank in shaker conveyor drive units. Effect of accelera 


tion and material friction factor on rate of material travel and backslip. 


shown 2. tt is nvenient the coal in the 


polished surfa 
ordinates the low coefficient 

trough line velocity in feet per second full trough 
plotted against time in seconds as th is about 0 
abscissa or altert atively in degrees ol 
revolution of the constant speed crank 
as the abscissa 

Since accelerat he increment 
in velocity per increment of time, the mass of n 
trough line acceleration at any instant weight of n 
of time is a function of the slope of eoaerene 

ermal and troug 

the velocity curve at that instant. In acceleration of trensh. fr nes 
pire tanger aa ih. Ideal Motion Curves 
placement during a time interval is peg and f Ma 
the product of velocity and the time then at the 
interval, the displacement of the | equals | 
trough line during any time interval 
is a function of the area under the 
velocity curve for that time interval 

Trough line acceleration generally At about 
is expressed as a function of the grav- ward stroke 
ity acceleration unit g. The value of versed to cause the 
acceleration in the direction of mz forward relative to th 
terial travel to convey coal is , practice, the forward ; rs 
ibout the order of 0.3 ¢. At acceleration should bear a ratio to each 
value, the accelerating force is found other of about 
to be less than the friction force of 


addition, since the increment of dis 


ni ) linn 
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nsta 


| 
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) sf ward in the direction of travel 
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forward acceleration to change from 


10 ft per sec- to zero at a transition 


rate of 1,000 ft per sec? is determine 
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0 1 OO 0 
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Acceleration, velocity and displacement curves for ideal shaker motion. 


to material travel at transition rat 


of 1.000 ft per s is determin 


— 


from 

0 + 40 1,000 (tg 
or 

la i 40/1, 000 0.04 sec 
In the acceleration transition period 


from f, to tz, the forward 


é 


; 


velo ity a 
reases at an increa rate trom 
maximum at / om 


forward velocity 
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ty to ty.s, th 
creases uniformly 
oO zero at the end of the forward 
stroke, 

Since area I between the forwa 
acceleration curve and the diagran 
axis is the summation of incr t 
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Fig. 4—Motion of coal achieved with a patented conveyor shaker motion 
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tf imcréasing velocity trom zero t lO ¢ 0.0 2 40 ¢. 0. T} ‘ ' ~&< 
F naximum during differential time in »-08+00 19 2 ny g ad | 
rvals, and since area II between tl . 5 plus ti f -2° 

everse acceleration curve and the d 0385s vion a i 

am axis is the sun mation of incre hen fom Ba (1) forward 

ents of cecreasing velocity fron i : ae 
naximum te zero during differential ts 0.385 — 0.01 = 0 375 s Re: : i 
time intervals area I and area II ar ind from Eq (2) ae hee . aa aSy | 
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The specific times f,, ¢, and 
ilculated with the aid of Eqs (1) 


= 
— 
c 
= 
i+ 
Fr 


' 








id (2) and from the relation that velocity at ts, ft per se ~ Pe = oe »- 
reas I and I! are « il, thus e velocity at ¢, ft per st and time == 
s = velocity at fa, ft per sec ! = 
10 (4 te 10/2) (— tf s = velocity at fH ., ft per sec - 
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] Fig 5—Velocity and travel curves for backslip that occurs in an ideal motion when 
friction of material is not sufficient to hold against forward acceleration. 
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Fig. 6—Travel per stroke for different values of friction factor with ideal motion. 
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_ Difference curve 





Fig. 7— Uncorrected velocity 
curve as produced by a crank 
and short connecting rod drive 
compared with the ideal or de 
sired velocity curve. The dif 
ference between these curves is 
a second harmonic. 


oo 


Fig. 8—Shaker unit with im 
: proved drive that produces the 
desired ideal velocity curve. The 
final gear reduction for driving 
the crank consists of a gear hav- 
ing a variable tooth pitch and 
an eccentric pinion. 











naker onveyor motion With iC Js 
hown th motion of coal The ef 
fective coetticient of friction is taken 
at 1.4 Since this value is preater 
than the acceleration in g units in the 
lirection of material travel, the ma- 
terial will have the identical velocity 
is the trough line during that part of 
n motion 

During the reversal of acceleration 
the coal continues to rid with th 
trough until this acceleration reaches 


a value that exceeds the fricti 


at which time the coal slides. It then 
slides with a constantly decr sing 
locity, so that the velo ity 1 repre 
sented by a straight line on the motion 
irve. The slope of this line is 13 ft 
per sec. by 1 sec. At point P the coal 
is travelling at an absolute velocity of 


zero teet per second, but it still has a 
velocity with reference to the trough 
so that the velocity curve of the coa 
ontinues as a straight line. TI 


l 
| 
i 


is con 


138 


dition indicates that the absolute ve 
locity of the coal reverses. 
Note that any ordinate O is the dif 


ference in velocity between ‘the trough 


and the material, and that the area 
between these curves is the travel of 
the material with reference to the 


trough line. Since only the trough re 
ciprocates, this area is also a measuré 
of the absolute travel of the material 
If the material has a friction 
factor that is not sufficient to hold 


}, 1 as. 
DaCK Si1p 


low 


igainst forward acceleration, 
that q 
In Fig 
ind travel curves for 
lition. Not 


reduced put 


occurs lickly reduces the prog 
5 is shown the velocity 
a back-slip con: 
positive area 
negative 


ress 
only is the 
there is a area 


4 under the gentle slope that must be 
subtracted 

With a theoretical velocity curve 
having sharp points, an acceleration 
t] material 
friction 


in the direction of travel 


the 


factor, 


exa \ equal to 


acceleration 


infinitely 
high, therefore taking zero time, the 
material travel will be equal to twice 


and a reverse 


the stroke length. It is not possible, 
have such a motion 
Conveyors of early design seldom hav 
a material travel per stroke as much as 
one stroke length. Recent designs 
however, do have a travel per stroke 


onsiderably in excess of one stroke 


of course, to 


length. 

In an ideal curve such as has beer 
discussed, the maximum travel 
curs when the friction factor is equa 

forward acceleration. Any 
friction causes a decrease it 
and less friction causes back 
Material travel would be zer 
if the friction factor was either zer 
or equal to the high acceleration, al 
though neither of these is encountered 
in practice. In Fig. 6 the travel per 
stachee is plotted against several differ 
ent values of friction factor. It will 


to the 
greater 
travel, 


SLIP. 
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Fig. 9—Variable pitch 
gear employed in the 
final reduction of gear 
train to obtain variable 
crank shaft speed and 
an ideal velocity curve 































‘ Fig 10—Trough for 

= conveying red hot scale 

“ - in which load carrying 

members are independ 

ent of the material car- 

Fj rying members. Trough 

ig.9 sections overlap in fish 
scale manner 




















Under pan clamped tight with Lorge hole in upper lop 
shoulder cop screws or bolts for clearance 





Fig. 10 
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noted that friction factors of a val pinion on the large intermediate dri 
less than the yptimum have a more shaft 
idverse eftect on material travel than The pitch “circle” of the gear is 


io those that are greater actually a smooth continuously varying 


The principal part of the motion pitch curve. The teeth have short 
hieved with a dr 


ive similar to that addenda on certain parts of the gear 


shown schematically in Fig. 2 is pro- and long addenda on others. No two 
luced by a crank and a short con- teeth are alike. In manufacture, the 
necting rod. In Fig. 7 a typical ve gear blank is first shaped to its out 
lox ity curve produced by such a drive side contour by a toothless disk cutter 
; compared with an ideal velocity mounted eccentrically. The variabl 
irve. It will be noted that the dif tooth pitch is obtained by mounting 
ference between these two curves is a on the Fellows’ table a false table that 
ond harmonic. is caused by means of cams to have a 
lo accommodate this difference, the controlled oscillation. The gear is cut 
inal gear reduction for driving the on a Fellows shaper with an ¢ 
rank was redesigned, and incorporated trically mounted cutter of the exact 
n the machine shown in Fig. 8. to pro- size and shape of the pinion 
luce the cesired ideal velocity curve. The pinion is cut in the regular 
The nonuniform residual error in manner and bored eccentrically: its 
the forward and backward velocities teeth are standard involute and h 
vas corrected by employing a gear constant circular pitch 
ving a continuously variable tooth An ideal velocity curve is thus o 
itch on the crankshaft and eccentric tained by means of an e 
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BESIGN FE 


High Pressure 


Compressor Pistons 


Driven by “Keystone” 


A four stage, four piston, high pressure air compressor, de- 
veloped by Walter Kidde and Company, Inc., uses a method 
of driving the pistons that eliminates the need for connecting 
rods, wrist pins and other complications inherent in conven- 
tional compressor design. The heart of the method is a Key- 
stone shaped cam that rides in an upright position on the 
crankshaft and pushes the pistons into their cylinders with its 
flat sides as it oscillates. 

Through the use of this piston drive the weight of the new 
compressor has been held to 15 Ib yet it will deliver 4 cfm free 
air at 3,000 psi pressure. The compressor has been designed for 
aircraft use and this output is believed sufficient to meet the 
requirements that exist today. 

Other interesttmg design features include the pressure lubri- 
cating system, a unique valving and porting arrangement 
and the method by which the piston pads are kept aligned 
with the sides of the Keystone cam. Three separate methods 
are used to attach the cylinders to the cylinder heads and on 
the second stage cylinder assembly a snap ring permanently 
holds the cylinder head to its threaded union adaptor. 


Four-stage 
high pressure 
air cornpressor 


Cylinder inter- 
connecting 
pressure 
lines 


Migh pressure 
aischarge ; 
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BALL SOCKET permits the thrust pad to align itself and 
tide flat on the Keystone cam. Slight variations in cam posi- 
take tion can result from part dimension tolerances. 
stage 
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First stage piston 


Eccert? 








Fourth 
stage 
piston 


Thrust pads 


Second stage Oscillating 
piston xeysfore arive 


KEYSTONE CAM with pistons and cylin- 
ders arranged in their proper relative posi- 
tion. The Keystone rides on the crank 
and its flat sides push the pistons into the 
cylinders. During the intake strokes th 
pistons are kept in contact with the cam 
by live air from the preceding stage. As 
the crank shaft rotates, the Keystone is 
held upright and oscillates on the slide rod 
of a yoke fastened to the first Stage piston 


ANNULAR GROOVES in the cylinders 
or in the cylinder heads form inlet ports 
and the air discharge ports are in the cylin 
der heads. Oil is pumped in through the 
hollow crankshaft and passages in the Key 
stone cam to the thrust pad surfaces 


SECOND STAGE CYLINDER adaptor 
and cylinder head are permanently assem 
bled by a snap ring. A positioning plug 
holds the discharge disk valve in posi 
tion without restrict.ng its movement or 
interfering with air flow through the ports 


THIRD STAGE VALVE arrangement is 
typical of all valving in the compressor 
Spring loaded check valves are used 
in all but the second stage. The inlet 
valves are doughnut shaped disks and the 
discharge valves are solid 
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PROOUCT DESIGNS 


Water Condenser 
For Clothes Dryer 


On the surface, it seems a paradox that watet 
should be used to improve operation of an auto- 
matic clothes dryer, but a unit being manufactured 
by Hotpoint, Inc. successfully uses this method. The 
clothes to be dried are placed in a conventional type 
perforated revolving drum that is encased in a 
sealed housing to prevent air from entering or es- 
caping when the dryer is in operation. In addition 
to the usual dryer mechanism, a water system has 
been added in a confined area under the drum called 
the condensing chamber. A stream of water enters 
the condensing chamber and is mechanically atom 
ized to fill the entire chamber 

As the dryer revolves, it circulates the moisture- 
filled air round the closed chamber and over Calrod 
heating rods where baffles direct it into the drum 
full of wet clothes. With its capacity to hold water 
thus increased, the heated air passes through the 
clothes, taking on water to its saturation point on 
way. When it reaches the condensing chamber, thc 
saturated air is chilled and the vaporized water con- 


denses and is pumped out the drain. 


Insulated outer 
~~ drum housing 
Calrod tx ring 


uruts 





INSULATED outer drum housing encloses the 
rotating drum and condensing chamber. The 
timer coordinates the motor with the water jet. 




















S 


Airtight 
door sea/ 





WATER SPRAY condensing chamber speeds the 
operation of this clothes dryer, which has a capacity 
of 8 pounds of dry clothes. The cabinet is sealed 
during the drying operation and water removed from 
the clothes is pumped out in liquid form. 





WITH SECTION of outer drum removed, the rotat- 
ing drum is exposed. Here are shown the rods that 
heat the air before it is directed through the clothes. 
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TAP WATER enters the condensing chamber and rods. With its saturation temperatur creased by a 
is atom:zed and diffused when it leaves jet nozzle veat, the air is directed through the perforated rotat =? 
and strikes a small steel cylindrical bar. The per- ng drum where it is resaturated. As the air passes R 
forated rotating drum acts as a pump and forces nto the water spray of the condensing chamber, th 
the saturated air around the chamber to the heating noisture in suspension condense =5 
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BOTTOM SECTION of dryer with cover removed CONDENSING WATER inlet system closeup 
shows condenser pan and the baffle plate. A pump shows the rod where the water strikes with 
under the condenser pan removes the excess water sufficient force to be diffused 
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Heat ro 
burner cabinet 


DELIVERY END of nylon heat setting machin First the SIX ROLLERS heat the fab ach roller consists of 


nylon fabric passes over a series of uniformly heated rolls 10 in. outer shell and an 8 in. inner shell mounted ¢ 
to heat set the fabric, and then it is cooled by a controlled centrically and sealed at the ends to form a cylindrical 


air blast Functional rt if eCNcloses 1 an iu nun ing This hollow « ing is filled with “Dowthern i 


cal inet with access doors ror norm. lid adjustment | with an xtremely high boiling point 


Operations Combined in the New 


Heat setting and quick cooling operations in the making of 
nylon fabrics have been combined into one continuous process 
by a machine being produced at the National Drying Machinery 
Co. of Philadelphia. 

This nylon heat setting machine is equipped with six individual 
gas-fired rolls for heating the nylon fabric, and an air blast device 
that directs cooling air on the fabric after it has been set and 
before it is beamed or folded. 

Each gas burner is automatically controlled and adjustable to 
any temperature required up to 500 F. Safety controls are used 
throughout. With a roll surface temperature of 420 F, an average 
of 85 cu ft of propane gas at approximately 2,500 btu per cu ft 
is required 

The maximum width of cloth that can be handled is 66 in., 
since the face width of the rolls is 72 inches. The machine weighs 
12,000 Ib. The machine is equipped with a manually operated 
U. S. Vari-drive Speed Control Unit. This variable speed reducer 
unit drives the cylinders and permits production speeds from 12 
yards per minute to 90 yards per minute. With this range of at- 
tainable speeds, any weight of nylon fabric can be properly heat 
set at the highest and most efficient speed without danger of fus- tcerage : 

EACH CYLINDER is supplied with an 
lividual and automatically controlled 
are used separately to drive the fans and feed roller belt. rner. Heat can be controlled to +2 F 


ing due to overexposure. Five motors, ranging from 1} hp to 3 hp 


144 RODUCT ENGINEERING ApRI 








PATH NYLON FABRIC follows as it passes through th DOTTED LINI 
heat setting machine is indicated by dotted lines and arrows tion show elect: 
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ial material through h 


rnishes power for tl 


tans cooi the roller 


N vlon Heat Setting Machine 











AIR BLAST NO7Z7ZLES are constructed to distribute air VIEW OF FEED END of nylon heat 


flow evenly across the sheet of nylon fabric to set plastic it shows th 


weave. Bars guide the fabric past the nozzles nozzles for cooling the 
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PRODUCT BESIGNS 
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Hydraulic Brain = 
Controls Band Tool | zs 


To permit infinitely variable adjustment in all move- 
ments, a hydraulic system has been designed into a 
band machine being made by the DoAll Company of 
Des Plaines, Illinois. Hydraulic cylinders, fed by a 
motor driven pump and controlled from a central 
panel, control the tension of the band tool and the 
speed it travels, as well as the positioning and moving 
of the work table. One of the most important features 
on the band machine is the hydraulically controlled 


tool head that can be remotely manipulated to follow ~ 
.  - . ’ it 
the contour of the work as it is carried across the tool 


blade. THREE MOVEMENTS that can be remotely controlled 
The brain of this hydraulic system is the control on the DoAll band tool. The table has a feed stroke of 
na ja eae 16 inches and can be tilted to 45 deg right and 10 left 

panel, where specially designed gate valves direct the pti" : oh eee 1} 
: MOP gear, . An actuating cylinder that is vertically mounted to th: 
oil to the various actuating cylinders and where relief 


valves determine the pressures to be exerted. 
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tool post can be regulated to guide the post along the 
vertical contour of the work that is being passed through 
the saw blade. When the tool post is not being moved, 
a hydraulic post lock cylinder automatically locks it in 


Work table 





Table feed 
cylinder 


; 
/ 
/ 

Sliding bar 


Main frarce’ mye 
fable ti/ting 
cylinder 


j liding bars 
Table tilting 


cylinder Main frame 


WORK TABLE actuating cylinders. The table feed 
cylinder moves the tables over the tilting assembly on 
two sliding bars while the tilt assembly remains in 
the same position. The table trunnion rocks in a cres- 
ent-shaped cradle, on the main frame. 


SCHEMATIC LAYOUT of the hydraulic system. The 
special gate valves in the control panel direct the oil 
trom the pump to the hydraulic cylinders and adjustable 
spring loaded relief valves control the pressure that is 
exerted to the band tension and table feed actuating 
ylinders. Note che automatic emergency brake circuit. 
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Mydrauiically 


controlled 
saw 


place. Hydraulic controls regulate the speed of the 
band tool blade and hydraulically actuated brakes pro 
tect the operator from possible injury by automatically 
stopping the machine if a cutting blade breaks 


POWER TO DRIVE the band tool comes from 
a 73 hp electric motor through a double expand- 
ing pulley variable speed drive. The position of 
the expanding pulleys is determined by an actuat- 
ing cylinder that is connected to the bracket in 
which the pulleys are mounted. Extra V-belt 
drives from the motor, drive the oil pump and 
the coolant pump. By means of this hydraulically 
controlled pulley drive in conjunction with a three 
speed transmission, blade surface speed is infinitely 
adjustable from 40 to 10,000 feet per minute 
Speed is regulated and registered at the panel 

















PRODUCT DESIGNS 


Clickless 
Combination Lock 


A method for mechanically positioning the gates 
of a combination safe lock keeps the fence or bolt 
pull from touching any moving part until the lock 
is ready to open. This lock developed by Mr. An- 
thony Papini of Ridgefield, N. J. is claimed to 
be pick proof. Safe locks made with this principle 
are different from conventional locks where the 
fence rides directly on the cam periphery and pro- 
duces a give-a-way click whenever a gate passes. 

This new method, employs a light spring load 
latch that holds the fence away from the rotating 
tumblers until all their gates are correctly aligned, 
and includes means for releasing the latch when 
these conditions have been met. 

On the face of each tumbler and near its gate is a 
small semi-spherical projection. When the gates are 
being aligned in the unlocking process these pro- 
jections are also being aligned and are increasing 
the distance across the plates until finally they dis- 
place the latch and release the fence. Adjustments 
are provided to insure that the fence will drop at 
the point of maximum distance across the pile of 
tumblers. 

Each tumbler is made of two concentric disks. The 
outer plate contains the gate and fits around the in- 
ner plate which rides on the tumbler post and car 
ries the key and keyway. By repositioning the plates, 
the combination is changed. 


DIAL of a combination lock is directly connected to the cam 
by the cam shaft. As the dial is rotated, a pin type key ot 
each tumbler engages a keyway in the tumbl: 

higher order. If the dial is turned as many time 

tumblers, all tumblers will be engaged 


FENCE LOCK as engaged with the fence is shown with the 
cam and tumblers removed. Adjustment screws are provided 
to give the lock variations in sensitivity. Flat disk spacers, 
loosely keyed to the tumbler post, separate the tumblers and 
prevent miscellaneous displacement by friction 





Magnetically Operated Disk 


Brake for Electric Motors 


Used for stopping the free rotation or coasting of 
heavy duty electric motors or other rotating machinery, 
this spring actuated magnetically released disk brake 
has a housing designed to permit adjustment of stop- 
ping torque and disk clearance without dangerously 
Made by Dings 
Brakes Inc. of Milwaukee, Wisconsin, the brake will 
fit on NEMA Type C flanges and can be connected 


| ) le > 
to line leads of either 220 or 440 volts motors without 


exposing any ol! the rotating parts 


| ’ a ice 
changing the coils of the electro-magnet actuator 
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PRODUCT DESIGNS 





Shuttle Car With Hydraulic Controls 


Coal miners consider maneuverability and capacity the 
two most important characteristics desired in the con- 
veyor type shuttle cars they use to transport raw coal 
from the coal face to the secondary heading of the 
mines. In conventional wheel driven cars the steering 
linkage and wheel turning angles limit the extent to 
which these qualities can be exploited. 


The crawler type track laying carriage adopted by the 


Cable spoo/s 


Elevated nvey 






Mydroulic 
cylinder 





Cob/e ree/ motor / 


TRACK LAYING shuttle r, exerts a ground pressure of 


Locomotive and Car Equipment Department of Genera 


Electric Company for their new shuttle car, eliminates 


the need for wheel turning clearance and permits the 


use of a wider conveyor belt, thus increasing capacity 


Hydraulic controls have been applied to the crawler 


design and remove the need for complicated mechanica 
steering linkages as found on wheel cars. With on 


track locked, the car will turn in a 14 to 16 ft radius 
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HYDRAULIC CONTROL CIRCUIT. The electri 


is breken and hydraulic pressure is applied to the st 
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} | ‘ ew ’ ; 
brake on the motor by advancing the brake va 











Plywood Plating Tank 


Plywood is being successfully used as the material in 
tanks for electrolytic baths of ferrous chloride with 
i ph factor of about 0.05. The material is high- 
density plastic surfaced Douglas fir plywood made by 
several plywood manufacturers 

When fabrication of a plywood tank is finished it is 
sprayed with 6 coais of phenol-vinyl paint. Damage to 
the inside of the tank can easily be repaired by either 
repainting or replacing the damaged part The cost of a 
plywood tank is said to be 15 to 20 per cent the cost of 
an equivalent steel tank 

Because plywood doesn’t split, filters can be made 
from panels half the thickness of solid lumber, dou- 
bling the capacity of the filter rack. The filter material 


is nylon cloth and is claimed to last at least two years 


when filtering common industrial solutions 
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PLYWOOD TANK above is 3 ft wide, 5 ft long, 4 ft 
2 350 gal capacity. The end sections ar 
mortised int sides and all joints are sealed with 

MMM 1: zed compound. 
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THE TRACK CARRIAGE is hinged to the body at #1 ONI 
track drive end, and is flexibly connected to the body o ted pet ter 
the front end by means of a bar 


crive motor Track contro Aydraulic o Hydr 
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FILTER AND OVERLAY of standard Douglas fir ply SPRAYING TANK COMPONENTS 
wood treated with phenolvinyl paint Th ply wood | paint The thinne ply 

said to outlast th olid wood but both materials maintair lus lou 

good acid resistant qualities after treatment ition k 
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In addition to the physical factors that 


govern the reactions of spring materials to 


varying service conditions, there are other 


design factors such as coil construction, 


calibrator design and space considerations. 


THE PROPER CHOICE of springs and 
pring materials for us ‘in instru- 
ments, computing scales and other 
precision measuring devices deter- 
mines to a large extent their overall 
accuracy of indication. In addition, 
the conditions under which these de- 
vices operate vary considerably, so 
that several factors other than those 
that influence accuracy should be con 
sidered in designing the required 
springs. These factors include com- 
pensation for temperature changes, 
design of calibrators, provision for 
simplicity of calibrator adjustment and 
allowance of sufficient space for opera 
tion as well as installation of a 


Sources of Error 


Drift. The physical and mechanical 
properties of spring materials have an 
important bearing on spring accuracy 
A peculiar property of spring ma 
terials is one generally known as 

reep.” Whenever a spring is loaded 
for an appreciable length of time, it 
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undergoes two different types of de 
formation simultaneously. The spring 
appears to deflect immediately with 
the application of load and reach 
stability. But if accurate measur 
ments are made, it will be found that 
a second or delayed deflection ot 
‘creep” takes place. This movement 
may continue for minutes, hours or 
even days, depending on the fiber 
stress of the spring material or on 
the work hardening taking place. 

In recent years, the term “creep,” 
as it exists at normal temperatures, has 
ome to be known as “drift.” Fig. 1 

a diagrammatic representation of 
this term. The meaning of ‘‘creep” 
has therefore been modified to apply 
pecifically to plastic flow at elevated 
temperatures 

A steel spring normally has a 
“drift” error of approximately 0.02 
percent of deflection after one hour 
of continuous loading, and about 0.065 
2fter 24 hours. If the sam« 
ring is made of special alloy such 


= 


1 


as Iso Elastic, the total error can 
reduced to approximately 0.01 per 
cent in 24 hr of continuous loading 

For temperature compensated pre 


cision weighing scales, the National 


Bureau of Standards specifies in Tab] 
6 of Handbook H-44 that 30-lb con 
puting scales must not have mor 
than 0.065 percent total error in capac 
ity. This figure also includes error 
caused by temperature and calibration 


so that “‘drift’’ error must necessarily 


be considerably less than the maxi 
mum specified. 

The greater the working stress an 
the higher the temperature, the m 
nearly viscous (irrecoverable) is 
character of the ‘‘drift.’” For examp 
if the load of the steel spring men 
tioned above is doubled (within 
elastic limit), the ‘‘drift’’ error woul 
be 0.08 percent in one hour and 0.3 
percent in 24 hours 

A rise in temperature increases th 

drift’’ rate, but complications aris 


in determining the amount beca 
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Fig. 1—“Drift” is the delayed deflection that takes place in a 
spring at room temperatures after a load has brought about 
immediate (noticeable) deflection. Term “creep” applies to 
delayed defiection which occurs at elevated temperatures. 


Fig. 2—Elastic modulus of spring steel decreases appreciably 
as temperature rises, resulting in change of strength and rate. 


di the ma 
terial also changes with temperature 
Fig. 2 shows the effect of temperature 
on the modulus of elasticity of steel, 
and indicates the severity of change in 
strength for steel springs heated al 
100 Fahrenheit. 
Straight Line Error. 
states that a straight line relationship 
exists between load and deflection, but 
nvestigations have proven ther« 
exists a deviation known as “‘straight 
line error.” Sayre and deForest proved 
by mathematical analysis that this error 
can be brought under control when 
the spring is properly proportioned 
and aso by using rectangular-section 
material. Best results are obtained by 
using a spring index of twenty (ratio 
of mean diameter of spring to wire 
thickness) and a rolling ratio of three 
(width of material to thickness of ma- 
terial) Fig. 3 illustrates these ratios 
Hysierests. One of the important 
properties of springs used in high 
accuracy devices is mechanical hystere- 


the modulus of elasticity of 


ove 


Hooke’s law 


recent 
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For 


Rectangular Wire 

















sis Or “back error This term d 
scribes the lag in the deformation of 
an elastic material during removal of 
a previously applied load. The load 
deflection curve or hysteresis loop 
illustrated in Fig. 4 represents a spring 
at four successive points in a load 
cycle—at half load, full load, back 
half load and zero load. Although 
the curve begins at zero and ends at 
precisely the same point, the halves of 
the loop coincide only at full load 

Most materials have a “back error,”’ 
M-N in Fig. 4, amounting to 0.1 to 
0.2 percent of total deflection. For 
the special spring materials, such as 
Iso Elastic, this figure is considerably 
less and is usually no more than 0.02 
percent of total deflection 

Modulus of Elasticity. The thermal 
coefficient of the modulus of elasticity 
determines the change in the rate of 
a spring resulting from a change in 
temperature. Spring steel, for example, 
has a temperature coefficient of —190 
< 10*/deg. F, whereas special spring 


Detiect 


Fig. 3—Experience has shown that springs formed from 
rectangular wire function properly when the rolling ratio 
is three and the spring index is twenty. Adherence to 
these values prevents occurrence of straight line error. 


Fig. 4—Hysteresis loop for complete loading cycle shows 
“back error” caused by “lag” in material as load drops. 


only 0.00 in 
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their properties 
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rally determines 
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other factors such 
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its proper assembly on the end of 


coil of a spring are shown in Fig. 5 
This ty pe 


of calibrator is used exten 
with 


extensio 


rectangular 


springs in precision scales (Fig. 5) in 


Wi 


wv 


hown in Fig. ¢ 
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il 
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line 
as calibration are important. If 
the 
ire must be taken in moving this 


h straight characteristics as 


bration of 


springs 1s neces 


of calibrator, 


ecause imaccura 
ay 

result if the clamping arm is no 

rly replaced. It is important tha 
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the seated com 


vil and shim be 
ly on the bottom of the clamping 


rior to retightening the self-tap 


I 
springs made of round 
types ol alibrators are gx 
sheet metal designs 
are limited in 
the height of the lug 
e€ preater than the 
per coil. When this is not 
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maximum 
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will change as the spring is extend 
| 1 last a ve col 


to full capacity If the 


leaves the calibrator during 
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ycle, the condition known as “‘Jea\ 


the calibrator’ 
of the spring 


to the point of changing the sprit 
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formance 
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The plug 


g type calil 
1S designe 1 to overcome 
problem of “leaving”. This calibrator 
has a standard V-type thread machine 
mn the OD and the ‘spring’ end 
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aeronautical field wher: 
relationsh | 


round 


n Fig 


le iVil 
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minimum hysteresis and ‘‘drift’’ errors 
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Table | — Properties and Uses for Various Spring Materials 


. | Ie tr 
Niaterial and Nominal mp oe 0 ech roy 
Mat I iN I p. Coef. of Special | perties 
Composition, % Modulus of Elast rypical Anplications 


Iso Elastic 10 10° “/deg I Low temperature coefficient of I 
Nickel 346.0 o +15 * /dee | good corrosion resistance, hystere 
Chromium 8.0 sis and drift properties 
Molybdenum 0.5 Temp. compensated springs f 

weighing devices, computing scales 


and aircraft instruments 


Ni Span C leg Low temperature « 
Nickel 412.0 . Instrument spt 
Chromium 5.0 perature change is important 
Titanium 2.5 
Carbon 0.06 


Beryllium Copper Good corrosion resistance 
Beryllium 2.0 electrical properties 
Copper 98.0 Electrical instrument springs 
hairsprings and motor brush 


springs 


Phosphor Bronze Good corrosion resistance and 
Copper 92.0 electrical properties 
Tin 8.0 Electrical switches, motor brush 
springs and hairsprings 


Spring Steel */deg I High elastic limit 
Carbon 0.6—0.95 General use 
Manganese 0.3—1.10 


Fig. 5—Precision computing scale has two temperature-conipensated extension 
springs that are calibrated to accuracy of 0.1 percent of the spring rate. Details of 
sheet metal clamp show proper positioning of arm and shim on rectangular wire 


Fig. 6—Sheet metal calibrators for round-wire springs are not as accurate as clamp 
type because height of lug exceeds maximum deflection per coil 


Fig. 7—Plug type calibrator permits precise calibration of round-wire springs by 
keeping last “active” coil and first “dead” coil in relatively normal positions 
Milled “step” provides a definite “leaving point” for last “active” coil 


Fig. 8—Precision round-wire spring in Abraham consistometer has a plug-type 
calibrator at each end. Accuracy is about 0.4 percent of spring rate 
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Design Data for Metal 


eee ieee 
TYPES OF STITCHES 


Unclinched Standard By-pass loop ( Flat clinct 


MAXIMUM STITCH PENETRATION 





Paralle 
Loop-clinch stitch 


Metal to Metal to 
Metal Non-metal 
thicknesses "thicknesses 
(in.) 
Aluminum (soft 0.093 Sheet « Aluminum (soft 0.093 | 0.093 
3SO, 52S0, 61S0, 3SO, 52S0, 61S0, 
Alclad 24SO, R301-0 Alclad 24SO, R301-0, 
R301-W, 75SO, 75SW R301-W, 75SO, 75SW 
hard) 0 064 | 0.064 / Leather Aluminum (% hard 0.064 | 0 064 0.080 


Aluminum (4 A 
§25-H34 3S-H14, 525-H34 


3S-H14, 


Aluminum (hard) 0.040 | 0.040 j Sheet Aluminum (hard) 0 040 | 0.040 0.064 
61ST6, Alclad 24ST3, asbestos 61ST6, Alclad 24ST3, 
Alclad 24ST36, R301-T, Alclad 24ST36, R301-T 
75ST6 75ST6 


Aluminum extrusion 0.062 | 0.062 0.093 Fiberboard Aluminum extrusion 


0.062 | 0.062 0.093 


i010 Cold-rolled steel 0.0475] 0.0475! | 0.080 | ! Sponge 1010 Cold-rolled steel 0.0348} 0.0348 | 0.0348 
rubber 
Hot-rolled steel 0.0475] 0.0348 | 0.0625 ; | Solid rubber Hot-rolled steel 


0.0348] 0.0348 0.0348 





Galvanized sheet 0.0348] 0.0348! | 0.0475 Phenol* Galvanized sheet 0.0312] 0.0312 | 0.0312 





; nie . 4 cans: E aguaisinteamaliapaainis = 
tainless, Type 302, full 0.010] 0 0.020 Plastics? Stainless, Type 302, full 0.010 
ard hard 


0.012 0.025 ¢ | Standard Stainless, 44 hard 0.012 





Masonite 4 
0.015 0.030 | % Tempered 7 inless, % hard 0.015 
Masonite 
0.020 0. Solid wood ; ¢ siete 5, anr 0.020} 0 020 0.020 
0.030 Plywor _ Sheet brass, soft ; 0.030 0 030 0.040 


0.035 ) Sheet per 0.035 0.035 0.045 
































SORB or softer Example: A sheet of 0.093 in. 24S0 A 
? Must be soft « igh to allow penetration without cracking 0.020 in. sheet of annealed steel with eit 
* Grain structure may cause leg wander in thicknesses over 3% in. same Alclad sheet can be stitched to \ in. thick 
¢ Stitching full i ial rd stainless to itself not recommended. 











RECOMMENDED MINIMUM SPACING (based on maximum holding capacity) 


, < 
Parallel Stitch ee Diagonal Stitch 
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O88 0.19 ! é 45 deq 
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Wire Stitching anita 


LTT 
TEU 


STITCH STRENGTH WIRE SIZES AND PROPERTIES 








imate Shear Strength using Type 290 wire, flat clinched STANDARD SIZ} 
through 24 ST aluminum. 





Thickness of Sheet, in 0.032 | 0.040 ] 0.051 


Shear Strength, 
[ype of Loading lb. per stitch 0.0475 IS r more 
tis ane sennneieubineiins 0.0348 1.5% of alla 
0.0625 0.5% or less of 





Perpendicular 431 557 601 





natiamemiaiy , = ‘ PROPERTII 


Parallel 433 476 480 


a Tensile 230 220,000 t 








Same as perpendicular Strength 260 <0, OUI 
but preferable because of Hi-Carbon 290 290 , OOF 
of both parallel and types (psi JIU «U,QUU t 
perpendicular coverage 
as namnaniene Ductility All sizes and grads 


without fracturing « 
196 232 252 


| 

| . - . 

| Finishes Tinned, Galvanized 
| 





mercial standar 1s 








Not Recommended 
; . . ™ apenas 51z€ Plus or minus 0 001 t 
* Recommended with reinforcing materiai only | Tolerance | and not more than 0.001 in 














BASIC MACHINE DIMENSIONS—TYPICAL STITCHED 





Loop Cin le. & 25in 
— | rmnax tube aia 


Brittle plastic 
asbestos, etc 
0.020+*0.25 __ 
backing strip, * Y 
(Necessary only 0.50 
: 10 prevent i crit 
hown above. Maximum jaw opening crock ng) I 
Ss 0.75 in. Lim-ting dimensions of - 
cal sections are given at the nght 


stitching rnachine dimensions 





TTT LEE 


#x2O.3/ erimimurmn for 
aluminum alloys, 

fota/ thickness < O0F®€ in 
x20.50 for a// other cases 
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Wax Filamented Model Billets 


Aid Study of Material Flow 


ition, the model mill 


> 


1 and 


gned to 


and 


a worm and 


adjustment 
driven by 
fle xible 


1-c motor 


shafting 


Any 


through 


> rr 
2 to 88 rpm 


“t 
lhe roll obliquity angle 
deg. Ad 


draft and shoes is accom 


colored w varied from 0 to 15 
stment of 
lished by means of SCTEWS 


rial lowed in \ 
ing process in ot 
of the original bill Since the wax billet is ¢ 
rood visibility of working temperature of 110 to 11: 


nN aple 
shoes. 
points. 

Although the model mill is pattert 
after production equipment in all 
he rolls are somew! 


< 


sential respects, 
ionger in proportion to thei 
than are those it 
This leparture a 
experimenting with small roll ang! 
than is available on the producti 
mill 
A quick release mechanism 

yr action at al 


t 


1 the produ t10n m 
llows more latitude 


nern 
perm 


the pier ing 


As shown in Fig 


stopping 


desired point 
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Upper shoe odjusting 
hondwheel 


Hinged roll 
corrier 


Fig. .—Model piercing mill constructed for forming 
wax filamented billets into hollow cylinders simulates 
rolling and piercing of the Mannesmann process. 


J. L. HOLMQUIST 


Director of Research, Spang-Chalfant Division, 
The National Supply Companv 


Displacement and change of shape of col- 


ored wax filaments in a wax billet show 


how material flows in the stages of the 


Mannesmann process. Analysis of observa- 
tions in terms of the type and amount of 


deformation the material is subjected to 


in tre rolling 


} 


and piercing operation. 


j 


ngea so that the the mold, the 


rolls can be itward away from 1 


rawn from the 


the billet by springs when a latch formed by the 


necharism is tripped n 

The model billets are made by cast 

ing molten wax into a mold, Fig. 3 

Ontainang ten core The 
P | , 

ire spaced radially in the mold on two’ o 

liameters perpendicular to each other; 


wires wires 


SIX wires On One diameter and four on 


the other four tl 
that 
radially they fall between the six wires 


The spacing of the 
wires on one diameter is such 
Atter solid: 


the wax billet is stripped from 


on the other diameter 
ficatior 
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ture range so that 


1olten wax of the 


except that a wax-sol 


he holes are fille 


' 


end of the cored bill 


> 1 / 
f molten colored wax 


the billet up and 


The propert 


I 
lat it 1S firm at 


; 


piercing is not too 
too “slippery 


temp 


! 


Release 
lever 


plastic over a wide enough 


Fig. 2—Open construction of the 
model mill aids visibility of the 
working parts during operation. To 
obtain latitude in experimenting 
with small roll angles, the rolls in 
the model mill are longer in pro 
portion to their diameter than are 
those in the production mill 


Fig. 3 molding 
color filamented wax billets. (A) 
Cylindrical mold. (B) End plates 
and core wires. (C) Cored billet in 
place for filaments 
(D) Stool containing molten col 
ored wax. Cored holes are filled by 
pumping the billet up and down 
like a piston. (E) Sleeve to contain 
overflow of colored wax 


Equipment for 


injection of 



































Fig. 4—Sections of filamented wax billets. (A) Section 
showing pattern of filaments. (B) Pierced billet show- 
ing deformation of filaments. (C) Partially pierced bil- 


let showing degree of twist in outermost fiiament. 


the filaments as com- 

shape and position 

billet, deductions are 

type and amount of 

naterial is subjected 

ind piercing opera- 

of a billet certain 

that are essential 

nge in shape from a solid 

to a hollow cylinder. In addi- 

other deformations occur that are 

ial to the shaping operation. 

; discussion, the essential de- 
formations will be referred to as 
“basic’’ deformations and the unessen- 
tial ones will be called ‘redundant’ 
} 


derormations 
Basic Deformations 


An original billet having the length 
is shown in Fig. 5(A) and the 
shell made therefrom having 
th LZ is shown in Fig. 5(B). 


‘ 





Fig. 5—(A) Original billet. (B) Shell made by piercing original 
billet. (C) Tubular elements in original billet. (D) Position of 
corresponding tubular elements in pierced shell. 


Table I—Outside and Inside Diameters of Elements in Billet 
and Shell 





In Billet In Pierced Shell 


Annular 
I. D., | Annular | Area A, | O. D., 
in. Area Az,| =0.66 Az,| in. 
$q in. sq in. 





1.767 1.164 2 
1.375 0.906 2 
1 
1 
l 


5 
0.982 0.648 


0.589 0.389 
0.196 9.129 


933 
710 
556 























Since the volume of the material is the billet, therefore 
the same in both and the length of percent during piercing 
the shell is greater than the billet, the billet elements are stret 
cross-sectional area of the shell is the same length of shell 
smaller than that of the billet gate 51.5 percent. Since 


. ; ac ‘lement remains constant, tl 
To present briefly the method of of each element remains constan 


transposing the pattern of the fila. ular area of each clement aft 
ments used in the billet into their cor- Plercing IS 1/151> 01 
responding pattern in the pierced 4 Defore piercing. siege - 
shell, imagine the billet to be mad relationships, data Ke thOSe SHOW! 
up of four telescoped tubular elements 
and a central solid core element as As can be noted from Fig. 5(D 
shown in Fig. 5(C). When this billet the thickness G, of element No. 1 
is pierced into the shell shown in Fig less than thickness of g, ot the corre 
(D), the original elements are trans- sponding element in the billet. Since 
formed into the tubular elements as the outside diameter OF ¢ lement No 
respectively indicated is the same in shell and billet, the 
duction in thickness results only fr 
the lengthwise elongation of th< 
terial. The thickness of the element 


lable I are calculated 


The cross-section area of the 24 ir 
dia billet is 4.909 sq in., and that of 
the 24 in. O.D. by 14 in LD. shell is 
3.242 sq in. The length L of the shell, 
therefore, will be 


is reduced more and more as the inne 
surface is approached 

For the inner elements, the diameter 
L = 4,9091/3.242 = 1.515/ of the elements in the shell is greate: 
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Fig. 6—(A) Circumferential shear displaces filaments that 
were originally on a radius in the billet to positions on a 


spiral curve in the shell. 


¢ 
af 


(B) Longitudinal 


shear. 














A) Circumferentia 


Sheor 


Fig. 7—Photographs of transverse sections through filamented billet at four stations along the 
length of the piercer point, which show experimental evidence of the circumferential shear. 


than that of the corresponding ele 
ments in the billet, consequently, the 
material in these elements is stretched 
or elongated circumferentially. The 
reduction in thickness of these ele- 
ments results from both longitudinal 
and circumferential elongation. 

The foregoing remarks apply only 
o the overall change from billet to 
shell. What is happening just where 
the point is making the hole in the 
billet cannot be so simply predicted 
lransiently, where the point is Open- 
ing the hole, for example, the longi- 
tudinal extension may not be uniform 
across the section. This experimental 
method will enable a check on such 
questions. If the longitudinal exten- 
sion is not the same across the section, 
then some filaments will have different 
ireas than the others 

When a given billet is converted 
into a given shell, the basic deforma- 
tions are inherent to the change in 
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size and shape. Since these deforma 
tions are governed by the geometry, 
the material obviously makes no dif 
ference in the results obtained in 
piercing. The wax billets, therefore, 
show the same degree and distribution 
of the basic deformations that occur in 
a steel billet when it is pierced 


Redundant Deformations 


Three redundant deformations are 
observed to occur in the piercing of 
wax billets. These are: Twist; cir- 
cumferential shear; and longitudinal 
shear. Twist is evidenced by the spiral 
filament seen in Fig. 4. Circumferen- 
tial and longitudinal shear are shown 
diagrammatically in Fig. 6. Experi- 
mental evidence of the occurrence of 
circumferential shear is shown in Fig. 
7, and in Fig. 8 the occurrence of 
longitudinal shear. 

One way of visualizing the circum- 
ferential shear is to imagine the shell 


Fig. 8—Section of wax shell 
showing longitudinal displace 
ment of the helical filaments. 
The direction of billet travel in 
piercing is from left to right. 


to be made up of t 
telescoped togethe 
wardly, as 
small amount it 

with it, so that the 
which the outer 


each 


. 


with respect to 

the sum of all 

ments given to « 

type ol deformation is 1 

filaments as shown in | 

filaments that wer 

along the radius 

displa ed 60 pt sitior 

si aS a result Ol 
Longitudinal 

similarly can | 

model of a shel 

thin wall tubes 


outer tubes are slipp 
tive to the inner tube 
ing the direction in which the 
is going through the mill 

A question that naturally arise 


Ss, forwarl 
























in be no difference with respect to Isc he deformations in wax « f outside ra 












pe 
the basic deformations, they must be pa vith those in steel + = volume of ma ul 
identical. It can hardly be doubted On heavy wall wax shells der of out K and | 
that the same type of redundant de lundan icrormations are ODs 11 cu in 
formations occur in the two cases, al ller than on thin wall i ’ volun ' . ul 
though there might be a difference i rie is icformations, Of Co en 
degree isO smal [ lL hes ol servation J Td ] 
With regard to the twist deforma onsist with the idea that is 
ion, for exampl the frictional chara ze Ol the Noie 1s 4 reased 
teristics Of Wax On Wé od n iV I dif 1oO! on thn mat O 
ferent than those of hot steel on cold The redundant deformati dk os 
teel roll Ihe strength of the wax contribute usetully to the to af 
: = . ituti | (1 | (2) 
billet to 













Deduction of Material Deformations 


From Shape and Position of Filaments 








‘ Consider first the effect of the basic pierced from the billet Fig (A the shape of the filan ; shown 
leformations on the position of th and the displacement of the corr Fig. 9(A). Consider tl cin o! 
filaments in the transverse section of sponding tubular element, where radius O that is expanded to a larg 
the pierced billet. Referring to Fig , nternal radi f tubular element radius Z. During piercing of the billet 

(A), which shows the transver the arc NN o he small 
tion of a billet containing a tubular k ternal radius of corresponding tut stretched to the arc N’N’ o1 
emen and to Fig 9 (B). whicl lar element in shell, 1 rcle Thes« ircs § tend tl Sar 
yws the transverse section of a sh I] lengti f the billet, i ntral ing] or tl s fraction <¢ 
















Fig. 9—Effects of the basic 
deformations on the position 
and shape of filaments and 
arcs of tubular elements in the 
transverse section of the 
pierced billet. (A) Transverse 
section of billet. (B) Trans- 


verse section of shell. (C) | } 
Original circular filament be- } Ri / 
















comes oval. 








Fig. 10—Methods of measur- 
ing shear and of determining = ea Py 
change in shape of filaments ; 

resulting from circumferential 
shear in processing operations. 


Fig. 11—(A) Longitudinal het leet % 
section of shell wall showing = \ 
displacement resulting from 1 Yr? * 
shear. (B) Method of separat- 9 was ¢ 














ing the circumferential and ee 
longitudinal shear effects on : d Q 
the circumferential displace- a Sats ete 


ment of the filaments. In the 7 o> 
shell, the filaments assume the c 
shape of helical springs. 









Separation of Shear Effects 
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Fig. 1 


f the 


picture 


into 


Overall view of a differential analyzer. Several sets of differential equations can be solved simultaneously on the machin« 
Or, if the problem is extremely complex, the entire machine may be assigned to the working of it. 
These tables make it possible to feed graphical problems directly 


Input tables are at the rigl 


the differential analyzer for soluti 


Operation and Applications 


W. G. HEFFRON 


Analytical Division, 
Apparatus Department 
General Electric Company 


OTHER AUTOMATIC COMPI 
lifferential analyzer, such as 
Fig. 1, is becoming 
American 
This compull 1p 
kly and auto 
to systems of dif 
In addition to its 
itation the analyzer 
tion the effect 
itionsniy 
as they actually a 


sand empiri 


tions ear 


pp 
example, in a guided missil 
the drag effect of the air 
missile depends upon th 
speed and altitude of The 
1 
le 


I solved by classical 


1 
the missile 


m cannot 


164 


methods because it is impossible to get 
a manageable equation relating drag 
to speed and altitude. On the differen 
tial analyzer the actual empirical re- 
lationship can be used, and the prob 
lem solved easily. Of course, use of 
the analyzer does not relieve the en 
gineer Of the responsibility of prop 
ining the system to be studied 


ry defini \ 
by a set of differential equations 

I When a 
isually because the 
the analyzer are 
engineer means them to 


The machine is accurat 
mistake 5 it is 
eq lations up on 
not what the 

The user must find the basic equa 
tions that properly describe the sys 
tem; must evaluate all the constants 
and functions; and must make sure 
that he has enough equations to com 
pletely describe it. If there are five 
variables in the problem (not count 
ing time), there must be five inde 


Propuct 


1 


pendent equations—six would 


dundant and four would be insufficient 
for one of the variables could not | 
found properly 

The difterential analyzer 
as an analog type computer ( 
not solve the equations by manipula 
ing digits but converts the elements of 
the equations into analogous mechan 
cal movements Thus, a quantity 
whose value is two might be repr 
sented in the analyzer as 
tions of a shaft 

To expand on this explan 
sider the problen s for which the dif 
ferential analyzer is used. Ordinarily 
the system to be studied consists of 
set of simultaneous differential eq 
tions. For simplicity 


ach of the equations are of the for 


assume _ tha 


iV ia 
it = 0.2258 7 + 0.1428E 
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2—-Addition and subtraction section of the an- Fig. 3—Close-up of integrator section, which is th: 


alyzer. Each shaft feeding into a differential mech- analyzer. This device performs the process of integratin; 
anism eorresponds to a variable in an equation. spect to another variable. Above picture was taken lookii 


Fig. 


he if 


of the Differential Analyzer 


Speed and accuracy are the familiar attributes of automatic computers. 
This machine applies both benefits to the solution of differential equa- 
tions. For non-linear problems, the equation need not even be written. 


The analyzer can work right from the curve drawn on graph paper. 


It is desired to solve for dV /dt, E lutions to the magnitude of th 
ind J (and eventually V itself) a ables is that the effects of gear bacl 
irately to two decimal places, or lash, dimensional imaccura 
within 0.01 of a unit. A shaft of the perature variations, etc., are 
liffereatial analyzer mechanism, pi 
tured in close-up in Fig. 2, is assigned Similarly, E and J are represented ot 
to the quantity dV /dt. To get the re- other neighboring shafts. Now that 
quired accuracy, the machine is cali- the variables are set up in the machine 
brated so that the shaft must turn 100 the next step is to provide for th 
revolutions to register a change of one constants of the equation. This is don« 
init in the variable. Thus, one revolu- by means of a gear train. For the 
tion of this shaft corresponds to constant 0.1428, for example, a gear 
).01 unit change in dV /dt. One bene- train is coupled to the E shaft. The 
fit of wsing a high ratio of shaft revo- gear ratio is selected so that the out 


~ 
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The total 


angular travel or number of revolutions 


Fig. 4—Schematic of integrator 


of the wheel is equal to the integral of the 
variable +r with respect to 2, times a 
constant. In actual machine, the turntable 
is made of glass. Integrator wheel turns 
on je weled bearings to prevent slip. 


Fig. 5—Servo system steps up the small 


output torque from the integrator to a 
magniture sufficient to drive shafts and 
gears in the analyzer. One scheme sketched 
above uses light beams and three pola 
roid disks to minimize drag on integrator 


Fig. G—Either multiplication or division 
can be accomplished by means of the me- 
chanical system pictured at left on the ad 
joining page. At right, the system is shown 
schematically. The x, y and z distances 
are controlled by separate leadscrews. 
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Fig 


7—Input table is used to insert non-linear functions into the machine for solution. 
The equation of the curve need not be established. As the tracing head is moved over 


the curve, the function is entered automatically, This feature is an important time-saver. 
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Input 


is a family of curves. Automatic cu 


Operotor’ 
crartk 


Schematic of input table set up for non-linear function of two variables. The 


rve followers are available for machine. 


for magnetizing current, al 
ready determined by another equation, 
is geared into the t to drive the 
bulls-eye horizontally. An operator 
turns a crank geared into the vertical 
to keep the bulls-eye on the curve 
line between white and black). 
crank would, at the same time, drive 
the flux shaft in the machine 
An follower, 


phototub¢ 


able 


nronper 
prope! 
using 


automat! curve 


s to detect the curve, can be 


employed in place of the operator. 


Thus the true, 


tween the 


exact relationship be 
two quantities is incorpor 
Without the dif 
analyzer or other such com- 
puters, the solution of such equations 
laborious hand calculations, 
which actually employ the same general 


ated in the solution. 


ferential 


involves 


method the 
much slower 
In a 
onc quan'tty isa 
ables, the graph is 
For example 
aircraft 


more 


tmospheri dr 
non-line 
function 

graph 1S 

velocity ( 

tudes (2, » 

8, the machine drives 
(velocity); the al 
ind the o} 
shaft 


a counter; 
horizontal 
bulls-eye in the prop 
terpolating between the various al 
tude Followi 
a similar method, a function depender 
upon the values of three variables ha 
been generated, the graph being 
the form of families of curves 

The cover plate of the input 
can be removed to disclose 
table, which is driven by a third shaf 
independent of the 
vertical drive shafts. This polar tal 
may be used to feed 
machine if the p 
polar coordinates, or to plot 
in polar coordinates. It 
used for generating s| 
and to perform a multi 
division of 
another variable quantity 
explained 


1)L 


Curves as mecess ify 


the pol 
horizontal 


inputs into 
1 


roblem incorporat 
! 


1 


ali OU 2 


may 


one variadi 


Solution of Equat 
Re sults 

The engineer, ha 
¢ juations i 
tem and having decided 
sent the non-linear or empirical f 
tions that appear in the equations, n 


1 
properly 


r\ te 


necessary 

A schema 
analyzer 
The ¢ 
the Jin 
For examp! 


decides on the accuracy 
a satisfactory solution 
like that in Fig. 11, of 
it is to be set up is prepared. 
gineer must also 
imposed by the analyzer 
the integrand must not 

64 or the 
driven off the turntal 
that this would ordinar 


the 


obs rve 


be greate 


integrator whe 
I 


bl f he 


/ 
(2 
\ 
by which arrangement 
is held within range 
know the machine 
On the other hand, the a 
the integrators is lowest when the 
tegrand is small. In such a case whet 
say, dv/dt ranges only between + 
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ilfers are repres nted 
The f indamental equat 


this system 1S that tor ¢ 


times acceleration, which may 


is ex ending the rang n as 
ew to the more accu 


Ws nanipulation, ol 


Lhe 
ponents 
burning O 


ana 


l’., which by definition act in Opposite 


trom the il spring 1 buffers, 


arrections 


throughout this | 
1g up the machine 
The engineer now 
nature of F,, probably 
tests on the gun. A typical p! 
, oe es variation of this force with time 
for example, the initial valu f ; 
‘. shown in Fig. 10b. By choosing 
Varsous Currents, voltage ‘ f : * ff ; 
| . types oO springs and putters 
dances must be known ft pring : 


5 problem, the position, 


fed into 


ntrol movement 
I 1¢ solutions to the 
presented in graph al torn 
lumerical solutions can be 
y coupling digit counter 


Prater Out] 


how the analy- 
the problem of 

a machine gun while 

It is desired to determine the 

of the strength of the recoil 
spring and buffers on the rate of fire. 
A scnematic of the system is shown 
in Fig. 10a, where the recoiling parts 
of the rifle are lumped into a single 
mass M and the recoil spring and 


Fig. 9—Output Table. The responses of a system with several variations of components 
are plotted on one sheet of paper for easy comparison. The pen is dr 


iven automaticall 
in both directions by the machine as it solves the characteristic 


uations of t systen 
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Fg 


Rigid support 


AA 
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<«— Bif¥er force 








a aieetee SS 


Explosive force (Fo) 











Orntance 
(4) 








Fig. 10—Helpful sketches for visualizing sample problem describedin text: (a) Schematic 


of machine gun system; (b) Plot 


mce from powder versus time; (c) Plot of spring and buffer forces. Object of the problem is to select proper recoil systen 
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Fig. 11—Schematic of analyzer arrangement for the 


secuons can be followed up to the presentation of results 


except the simplest problems, it is necessary to prepare 
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Time 


Fig. 12—Possible output curves for machine 


tion and speed of the gun during 


gun problem 
firing and also the force 


Before design of gun is complete it may be needed to 
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nachine gun recoil problem 
this sketch, the flow of the problem from input tables through adding and integrating 


sketches before 
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W ith 


on the output tables. In all 


solving then 


in ft 


* speed /sec 


distonce in ft 


- pounds of force 


They show the recoil posi 
exerted by the recoil spring 


and buffer assembly. The hump in the F, curve occurs when the gun hits the buffer 


try several recoil systems 
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Objectives 
in Industrial 


talents 


What th 











» establish whether o1 


Cities exactly what process 


aranee to be used th unufacture of the product. The produ 
hitate tion process fluences stvling considerably Lhe ind 
ind to trial designer who is limited to stamped parts may 1 
cood have the freedom he would have if die casting or inject 
vling ilding machines are available 
lhe production process specified wtually has a 


pound etlect on stvling, because the process may de 


iar the designer n the material Although both sales ar 
ces in the engineering at times call for specific materials for the « 
situa closure. material selection is restricted most often by t 
the e1 visting production facilities. 
Since plant investment is such a major part of manufa 
anil turing cost, the industrial designer can do little to chan: 
external production aims. However, it is sometimes possibl 
some standardize the parts for two or more products to 
depart volume up to a point where a change of process is 
At this nomically justified. For a manufacturer who wants t 
ot such utmost in saleabilityv. the stvlist mav recommend outs 
mproved purchase of parts to permit free choice of process 
pustily Production objectives do not stop with the n 


process Routinely. the industrial designer s asked 


} 


mechanism. engi provide | se of issembly for labor savings i Tints 


atures that can be applied in the booths and tanks already 


machine the produ tion floor: 3. a minimum number of parts 
oline ar materials handling and inventory economics: and 4 
isms and ingeable parts tor the same reasons 
frequent servis These many objectives and restrictions ike industr 
are vital to product performance design a practical science Thus. the appearance 


PROJECTOR 


product is not the result of artistic inspiration so much 


i loeb il soluti mito a series of doy I lo eartl prol 
Vhis is brought t y a stud if sO - essful 
| desienes I ts 


Slide film projector designed by Mast Development Company for the 


Society of Visual Edu 


coolness. rr: 





‘ation, Inc. Blue-green color was chosen to give the impres 
sparent nameplate on side of machine has small lamp 
providing illumination for reading manuscript and sorting slides. 











CONDITIONER 


DUPLICATING MACHINE 


, 


Fig. 2 Room air conditioner designed by Walter Dorwin Fig. 3 Copying machine designed by Raymond Leo 
league for the General Electric Companys. Back of the grille Associates for Ovalid. a Division of General Analine and 


are three louvered disks which can be rotated independentls Film Corp. Rounded lines were suggested bs outline of con 


te provide any desired pattern of air distribution. veysor belt mechanism. Gray color is restful to the operator 



















































Fig. 4—Electronic tape recorder designed by the engineer- Fig. 5—Deep well turbine pump redesigned by Henry Dre» Fig. 
ing department of the Webster-Chicago Corp. Reels are fuss for the Byron Jackson Company. Improved appearance ates 
recessed into the drawn steel top for protection and for was accomplished with negligible change in cost becaus: tion 





- streamlining. Maroon hammer finish, the same color used only the top and base sand castings were altered. Oil rese: feat 
. on other products of the company, was chosen for economy. voir was relocated within the base for better lubrication. vide 
‘ 
hrome-plated rit iple of the restriction na 1 himwes Ph finis s atte 
: ised and polished lettering. The the industrial designer ist operate d provides economy and durab vu! 
round is depressed and filled wit! If the designer were free to t Phe control knobs and the eseut vTi¢ 
praine lie castil ol sin magnes) ) ire in the same two colors | 
ll color ela ray tluminum, the top could ive t t At this stage of the des 
nore restly than stro el ned with more extreme vat ! order ise was tourd to Le el - 
in important tor in ontout The resulting ‘ ost objective This enable the was 
ed oul nad ore a util ive idded = interest I ner to ineluce i lucite es t 
The color alse end vould be considerably more with three dimensional lett 
equipment , { a dept aol the secede in indirectly lighted trade ' tine 
, . , re also determined to some extent by lem ! 
the tooling nd material used \ 
: Pager ge mapa a PUMP 
ELECTRONIC TAPE RECORDER a the reel wel ‘ — ae ( 
rit Vice (ASOT) 
le nol the new We ' fo give rigidity to the drawn to vell turbine pump. Fig. 5, is us 
order. made by the We eight of the case was esta , igriculture and = industry Sin 
( Corporation was carrie { The speaker diameter and by the iany installations the pump is eu 
er of | Lhie tive her chassis Proport view of passersby, it was desired t ' 
| thie t re enero for ¢ - ve it a distinctive and attract 
. » hoe fect | inufacture er ! nd pearance, Cost was not to be inere 
luctio ” emer the redesign 
e new url vas 1 we some re NMNaroor el vas t The change in stvling wa onti \t 
the ty of existir elected for the recorder top [his to the top and base of the pump 
, rd rT | thre ¢ nish used on other Webster These were given smooth. rounded ! vid 
( rroducts I hie tiles depar lor appearance and tor ease of clear 
| ‘ t that msumers asso te Ihe form of the top « isting was taper ' 
est ed vy the if lity Mt with the Webster name anal thee to match the motor shell nd pro 
‘ , the tape re for prote roductior lepartment wanted = t overall continuity of ipe. The mo t 
tandard, and was not involve 








Fig. 6—Electric range designed by Raymond Loewy Associ- 


ates for Frigidaire Division of General Motors Corp. 
tional design of 
feature of this range. 


Func- 
even doors is outstanding appearance 
Doors are thicker at the top to pro- 
vide greater insulation where oven heat is most intense. 











Fig. 7—Cabinet fan designed by the engineering depart 
ment of the Chicago Electric Mfg. Co. 
phenolic plastic, 
Simple 


Cabinet is of brown 
which was selected chiefly for economy. 


symmetry of design makes it possible to mold 


cabinet in two identical halves, using «a single cavity mold. 


CABINET FAN 























ELECTRONIC STENCIL MAKER 


Sten I 
I 


WALL HEATER AND FAN 


\ re n | 


Stenofax machine designed by Henry Drevfus- for Fig. 9—Combination wall fan and heater designed by 
the Times Facsimile Corp. Feature of the design is the Charles E. Jones for Fresh’nd Aire Co.. a division of Cory 
two deep drawers in the base cabinet whieh contain the Corp. When aecordion-pleated hood is opened, the heater 


mechanical and electronic sections of the machines. The doubles as a hair dryer. Housing is tapered to give unit 


drawers can be pulled out when necessary for servieing. a “built-in” appearance and to direct air flow downward. 








Fig. 10—Calculating machine designed by Walter Dorwin 
Teague for National Cash Register Co. Housing is fitted 
about mechanical structure with a minimum of enclosed 


air space. Operating keys are pastel for less contrast. 


BUSINESS MACHINES 


Fig. 11 
the Hoover Co. 


simplified assembly. Sines 


Henrys Dre 


for light weight and 


Vacuum cleaner designed bys sfuss for 


lop is of blue plastic 
colors are molded in, no tinish 


ing is required save filling letters of name with paint 


DICTATING MACHINE 


VACUUM CLEANER 

















POWER WHEEL leusure veliicles, thre olor was osen 








| | to blend with a variety ot color s emes 
it Jearcat Lowe Whie | ' 
ind to apy il to all tastes e ftimuish 
ell mil ‘ i or ' , 
, i uit etaiiu i ( md 
ition on i i | tt t 
¢ aad sir 
wr ve ‘ ‘ i 0 eg | 
ent ol n nvet ol lwo Vole 
engine, tran on, brakes, disk-type ICE CREAM FREEZER 
ile ili Lint ind spr ie assem 
led as a nit I hie Handyvtreeze I ' 
lhe ind tria \¢ | , ture ron conventional ¢ ream 
‘ ' fiyt ~ ‘ ‘ t 
le of heey thre nil it ' ikel i the tub ie 
' tion 
t t and pre ih lecuate on eluate nh place 0 thie onventional 
i ind a t j 0 ive sel ! thy etal o wood 1 he ist istt nad 
, Sen Sen Me a ' e the seamless. o ece cle 
| | t 0 trie t ‘ the distinctive Te ire al 
id the eflect of retardi , lo prod ippearance rod m peo 
emed 1 tive " i i pre ‘ | tlle or a tay l 0 
! im alt oop att mit 1 hye ! Orde 
brett i elt oper i la is asked t t 
ow and ' e of exha or light w ower cost 
| owe inel | ‘ , i to pearance t < 
! | eal n itu | wnderi Kil eq 
pa I 1 t Kit it olor Viiile i 
‘ elded e cas tal <ture of blue I en for 
< I} ! ‘ eve ’ oll oir i rans to ‘ rt Pa. 
ie ag’ 
c 1 Eee Whe ae nal 
~ rT ‘ ‘ ’ ‘ ’ 1 t ia) 
- v2 , 
C ath 4 as \ i al , Fig. 14—One-quart ice cream freeze: 
; } " I ‘ = t ! = t ° ° . 
' designed by the engineering depart 
bad ordimel te ‘ ey ‘ ” olliet i! hanes ‘ el rine . . ° 
ment of Chicago Electric Mfg. Co 
~ 7 oter rs the edee at the top of the : : | 
. Plastic replaces the conventional woos 
' ' a ; : 
" ra , ) or metal tub. Although shape is simp 
< ibe ‘ pall ' ‘ . "ea wn : 
‘ ‘ ‘ 0 ts ent t mela ed ’ , ( the new material makes this product 
ne i erves tod lio appearance distinetive. 
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Fig. 12—Bearcat power wheel attachment designed by rs 
Raymond Loewy Associates for American Brake Shoe Co. - 
To minimize weight, wheel housing is made as small as ol 
internal mechanisms permit. Compact enclosure retards by 
cooling, so air scoop and open bottom are provided. he 
ne 
Fig. 13—Mimeograph Duplicator designed by Walter all 
Dorwin Teague for A. B. Dick Corp. The mechanism tui 
dictates the shape of the machine because a good portion gr 
of the working parts must be open to the view of the 
operator. Red plastic handles and chromium fixtures tat 





add contrast to the gray finish of the machine. ha 
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_ Closer Tem perature Differen tials in 5 
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Bimetallic ‘Thermostats = 


A spread of only two degrees between “on” and “off” actions <teates a bimetallic unit ps 











herent snap { Ihe greater the 
is attainable with a new bimetallic element. This three-legged depth and number of these crimps, the 
. tae : +} . ; n TI ' lim 
. patie . greater iS tne s Oo nis cium 
element has a life expectancy of one million operations. jnates use of s springs and 
over-center toggles { sitive abrupt 
> movement 
P. R. LEE : 
An understand of the operation 
Westinghouse Electric Corporation, Mansfield, Ohio of conventional bimetall } mosta 
elements aids in t ition of th 
ONE MILLION OPERATIONS without sections or legs, with the two end construction. Th ) elements are 
failure and a temperature differential zones common to all three legs. One made in many and varied des 
of only two degrees are made possible end of the center leg and its corres But all can | nder one or 
by development of a three-legged, in- ponding end-zone are restricted from the other of f gories 
herently snap-acting bimetallic ele- motion by a flat T-shaped steel blade (1) The c which the co 
ment. Ordinary bimetal life is usu- rivetted to the bimetallic element. Ribs tacts are open lo low 
allv one tenth as much, and tempera or flanges on these sections of the ele and, (2) the ’ 
ture differential is usually ten times as ment will usually function as well. which the cont ove abruptly 
great. The two outer legs of the element ar¢ 1) 


The new element, Fig. 1, is a rec- 
tangular-shaped bimetallic piece that 
has two longitudinal cut-out slots. 
These divide the element into three 
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crimped so that a series of waves ar 
formed in the metal. Crimping 
shortens the length of the two outer 
legs with respect to the center leg and 


Each type has 
possesse 1 by 


type is not subj 
shock so fatigue f: 
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Fig. 2—Basic types of thermostat construction 
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Hydraulic Noise Reducti 
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y Fluid Conditioning * 
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G. W. LOUTHAN At this time, the mildly elastic flu 

Mecha Research Department, Lockheed Aircraft Co: poration surges back into th cylinder and = 
auses a sudden pressure drop in the * 
discharge line. The momentum of the ” 
THE MAJOR CONTRIBI to hydra lo apply to design the principles fluid causes compression in the cylin ae 
tem deterioratio pos pe of noise suppression wisely, it is meces- der; the fluid rebounds as a spring -* 
f which no the out sary to have a full understanding of causing a sudden surge of pressure 7 
vard tokel rh ‘ the the development of port waves and and completes a full sinusoidal type a 
iplitude and change rate of how they are affected by air in the fluid. pressure wave In multi-cylinder : 
1 ° il 
r - oa “nb : - ‘ a cs _ Development of Port Waves rm. y these individual ee ase = m 
ition te ora ined to produce a wave pattern, Fig 
Air dissolved o ned in tl These pressure waves can be gen 1, that is more violent and complex - 
fluid of a hydra system greatly it erated by any type of pump. They are _ than the sinusoida! pattern . 

a the violence of port wa ipid fluctuations in line pressure oo . 
Dheref he fluid : properly ove and below the mean és harge Oil-Air Mixtures ton 
onditioned and system compor ; pressure. In piston type pumps, pres A proper study of oil/air mixtures —— 
properly designed to keep the air ire waves are produced in the pump in relation to hydraulic noise must 2 
ontent of the oil low as possible if when a cylinder full of oil at low in distinguish between several kinds and a 
ninimurn system deterioration and low let pressure is abruptly connected to degrees of association of the two sub- > 
noise level is to be maintained the high mean pressure of the system. stances. The distinct conditions are . 
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Fig. 1—Although the cam driven pistons of a 
hydraulic pump follow a sine wave motion, 
complexities in pump mechanics complicate the 
actual port wave 





Fig. 2—Wave amplification factors plotted op 
posite inlet pressure for three conditions of 





pump pressure increase 


Keep dissolved air from separating out of the fluid by using a pressurized 


pump inlet. Third in a series of three articles on hydraulic nois 


( L) intra 1 air it ge bul Effects of Entrained Air 
vd » 0.4550 1 nN 

ire essentially 
oarsely and 
This condition 


pump 


tation 
Entraine 
no sizable bbles, 
ies. This is the normally 
at pump inlet, obtain. 
tank design and tank 
pressurization to minimize bubbl 
growth between tank and pump 
(3) Oil saturated with dissolv 


only. This is difficult 


adiabati | ilk 
elasticity psi. De 


antity < I Du nearly feathered . 
mentally to be 180,00 


ump has uy 
his condition at its in] 
(4) An unsaturated sol 

n oil. With the reasonable 

ion of saturation in the tank at 
imes, raising the pressure of w 
lrawn oil will cause a sul 
ondition. Hence, this 

tricted to the discharge or 


r , 


fe portion of the system 


»proximation ] 
i pump mean i 


C 


imp inlet booster is used 


i RODUCT ENGINEERING 





T¢ 


I 


i 


IT 


I 


| 
Wer INVOL\ 
' 

lation was 


] 


tne reservoir, In iss 


onds after passing the 


: 
tnrot 

Th 
solution in the cooling coil was more 
by t 


ind about t 


slight tendency toward r 


pported 
IP} ITTCaG 

1 
Oli 


pumping tests than offset he 
Aircraft 
tment. The 


immmarized 


ilts of 
lucted 
hant 
of these 
» On 


the 


falling pressure gra 


in the Lockheed he only relevant ef 


il Research Depar 


ent 
, 


coil was red 


cooling tion 


ilts Thus, practically all aut 


+} 
1 


lled with tho reservoir he hump 

: : 

which the may be interpreted in 
, , 


reduced i m nt 1 distribution 
half of 
the 


“W ith 


j , 
ervoir and what 
with 
ity pt 

if downstre im o! 


1+} r} lieel ] 
Although tie VCclLOo 


version could oc 


throttle, local pressures were low 
(AP) 
measur 
th S ratcad urat 


experimentally 


allow air release even when 


’ ' 
bac K } ressure Was wel 


, 
onstant nougn to 


{ tl above sat 
ott 
and the curves con 
Moreover 


witl 
th« 


whi h 


tor 


7 
on. This has been observe 
general way 
mcreas d 
\P across throttle. 
ot released air 


sumes a more and more finely divided 


ssure Is 

no hang in 
(\P) 
lent that r 


P.) hould 


) n tho “” 


ilone decreasing amount as 


The 


made with zero inlet pressure 
r 


first tests of each series were 


Throttle 
hat the reser 


elease Was so great t 
voir was entirely unable separate 
resulting in artificially high 

(C.) which at 


air 

to 

alr, 

in licated 

n drawing the curves 

20 psi-ga was next 

pr 

a pl 
eal 

reicasc 


actical optimum re 
was brought with 
} 


servoir § SE parating power lu¢ 


juction in amount and 


or regain of 
| | 
< the intakc pt 
penetrated With inlet ps 


the further reductior 
was much less than th 


Si 


Diagram t ised at pa Lith rose 


Mechanical 
the 


reservoir 
Research 


> 


pum 
7 


Depart reser f nd th pump inlet x 
1 The other 
ett t of su 


vol 


ontrol inlet pressure 


im ds two § 


P. show th 


CESSIVE 


11 
Midail ion 


it high and Potential Effects of Dissolved Air 
rovement with risin 
(b) The 


yr values of Py > 20 1 


Sinuosities however, 


Entrained air 
vided, j 


finely di 
g im In con 
erplexing variation of (x) either 11 { dispersed on a 
disper f al t f | ile and inot ch 
in 


separated aur 


lagnitude or in lange ti 


= | ay ee ee 
mp inlet It is believed tha nS 3 ; behavio 


184 


The 
that 


unde c 


Or a 


will | 


tible degrec portance 
solved air 1s part it 


released suitable changes « 


pressure temperat 
tude with which air can enter or lea 


siplat 
stimula 


O1 ire. The prompt 


the dissolved state, when 
Dy a 
clearly a key factor in appr: 
hydraulic noise potential of 
With rapidly 


as generated in an axial flow 
pump the 


transient change 


1isinkg 
dissoly 


air alternating pr 
sure | 


ton type rate ot 


net 
sep the solution 
} 


creation and 


aration exceeds 


This allows the grow 
bubbles in body of oil whicl 


ot 


at a high enough mean pressure to 


considered greatly subsaturated. §$ 
instability of air content is what 
heavy pump waves dangerou 

their own magnitude; they 


lu 


Css 


mit the formation of voids in th 
which lead to local collapse pr 
far in excess of anything tl 
If 
form and collapse within the 
liquid shock pr 
heavily damped in trav 
small distance 
an increas¢ 
of the 
resultant stancing wave encourages t 
formation 
points of maxin 


since 


surges 


pump could generat vO 


wdYV « 


suc h 
I 


these essures 


rsing even 
' 
nain result 


the 1 


noise | 


) 
ind 


In vel. If any 


system sonan 


assumes 


ZAD KK \ 


ol ‘I ol 1s if t 
um 

this is often 
exists the san 
tation erosion 
j lic turb 
Iraulic turbines 


Valves, 


he line may be 


elbows 

ol 

suspension of metall 
n the originally 

d to 


serious hazat systet 


aused by 


fut 1 is 


entrained alf 


Cavitation 


n hydrauli 
1;l + ] + + 
likely il IS KCp Oa Mill 


Althougl 


} 


it the pur 
be induced 


long lin 


mm np inlet 


in laboratory sc 


| ‘ ry , 
sand a tached equipme 
of commercial systems tend to da 


the pump waves enough to keep « 
cessively low fr 


pressure waves 


pump 
avitation 


the let 


line « 


reaching in 
once 
to Persist, 
lows ore: 

and Lids 


voids 


n the 
This for 


is hard to stop 


Methods to Reduce Effect of Air 
In the 


iblishing a | 


»s should 


sion 
morte 
+} 


mM Mal 


npro l 
ant 
eve ly 


vicw ol 


com} al 


draulic system, stey be 

in the design of system compon 
to suppress the evolution of dissoly 
air to air bubbles and to 
entrapment of bubbles in 
voids to cause excessive 
Among __ these 


should be the possibil 


pi 
1 
large 

line 


event t 
eno 
ca’ 
tion considerat 


ity of dea 


Propucr ENGINEERING APRII 











Fig. 4—Circuit diagran 
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Fig. 1—Testing models of an 























electrical servomechanism. By inp 
use of logarithmic analysis, pot 
servos can be stabilized before 
they reach this stage. npun 
nof? 
pe 
Fig. 2—Schematic and block iC 
diagrams of simple propor- y 
tional servomechanism. If sys- 
tem is stable, rotation of load 
duplicates exactly the move- 
ment of the input shaft. 
Fig. 3—Stability can be ana- 
lyzed from curves. System is 
stable when a line drawn from 9% 
the point of intersection of 
the upper curve with the zero Erro 
axis meets the corresponding poe 






lower curve at point above the 
—180 deg abscissa. 
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: NORMAN ALPERT again is reduced to zero and the motor positive direction, the negative err 
iil stops turning. A block diagram of this _ will cause the load to be driven aga 
W. L. Maxson Corporation system is shown in Fig. 2b, where the _ in the reverse direction. In an unstal 
: error E is a maximum at the start and _ system, the load will sce-saw back a: 
, reduces to zero when 6; — 8,. In _ forth to reach the point of electri 
BECAUSE OF THE NUMBER of variables _ short, the operation of a proportional zero—or zero error—but each tir 
involved, control engineers must usu- servo is He seers of variations in overshooting the mark. This is 
ally resort to cut and try in designing calibration, gain or circuit parameters condition known as hunting. It sho [ 
electrical servomechanisms. But costly since the actuating quantity is a func- be noted that if the input quantity - 
trial and error techniques are steadily tion only of the difference between 6,, were removed from such an 
being replaced by mathematical the input and output functions. Asa _ stable servomechanism, the dev 
methods. One of the most promising result, when that difference is zero, would be functioning as a regenerati\ 
of these methods uses logarithms to the input and output will correspond. oscillator by virtue of the feedback 
test stability _ loop between output and input 
An example of a simple propor Causes of Instability These ened an be give n a mor P I 
tional servomechanism is given in Fig Even this simple servo can present quantitative aspect at this point _ 
2a. The object of this system is to instability problems as a result of ex- introduction of the transfer functior "1 ¢ 
ause the load to follow precisely and cessive time lags in the system, to analysis of servomechanisms. Wit! , 
promptly any rotation of the remote gether with sufhcient gain. This in this scheme, it is possible to t I 
input shaft. Under initial conditions, stability will manifest itself in “hunt- servomechanism mathematically to d s, 
the contact fingers of both potentiom- ing” or self-oscillation of the closed termine whether or not it will be stal ty 
eters are in the same position elec loop system at some sinusoidal fri in operation. From Fig. 2b, it is se Oo 
trically. Their output voltages balance quency determined by the loop param- that, vectorially CG 
so that there is zero signal on the _ eters — re _ 
umplifier Theoretically, a simple proportional i ced 
Whenever the input shaft (@,) is servo should show no evidence of in Now the closed loop response of oota 
moved to 2 new position, a voltage stability since the output quantity is servomechanism is defined as the 1 : 
difference appears across the input always subtracted from the input. of the output to the input, so 
to the amplifier. This amplified signal However, in practical servo systems ; . 
applies voltage to a motor which ro time lags in the amplifiers, motors, and Response fe 
tates a load shaft (@,). Simultane- associated equipment are inevitable 
ously, the potentiometer that turns with Therefore, the load may continue to After replacing 6, by E -t @.. tl T 
the load reduces the voltage difference rotate even after the initial error has becomes: port 
applied to the amplifier input until been reduced to zero. This continued : an 
6, 6, At this point, the voltage rotation sets up a negative error; after % . 90 
across the amplifier input terminals the load has stopped rotating in th 4, E+ @ 
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of Servo Stability 


Use of logarithms gives a fast answer to the question asked in the design 


Unstab/e 
( No. 2) 


\. Stable 
( No./) 


> 
Log w 


Unstable (No. 2) 


Stable (No.1) 


of any servomechanism: Will the system hunt? The system can now be 


tested analytically for stability before it leaves the drawing board. 


Dividing numerator and denomina 
tor by E, produces: 
6. 
 F- 
6; 1+ 6, 
E 
If the feedback loop is now opened, 
the error is just the input quantity 
@, Or: 


The — loop response of the servo 


i, therefore, simply the output quan- 
tity divided by the input quantity or 
6,/E. This term is given the symbol 
G(j@) and is also known as the trans- 
fer function of the servo with the 
feedback loop open. The previously 
odtained closed loop response can now 
be rewritten as: 

0. 

5 


a 14% 
- 

The transfer function of the pro 
portional servo illustrated in Fig. 
can be expressed as: 

6 K 


jw) = - =- ; : 
GG E jw (f +jw/) 
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K = amplifier gain 

f = viscous fnction coefficient 

J = moment of inertia (load and motor) 
w = (2") X frequency 


The following is further defined 


P 
= = damping ratio 


2V/K 
fQ__ 
K 


i 


Lu = 


= steady state angular 
error for constant veloc- 
ity input, &. 


From the above it can be seen that 
a servo system can be made more 
stable by increasing the viscous fri 
tion since the damping ratio is in 
creased as the friction is increased 
This method has some disadvantages 
however. One is that the steady state 
velocity error, E,, is increased (since 
E,, varies directly as friction) and 
another is that the power consumed 
in overcoming friction is increased. 


Tests for Stability 


There are several criteria available 
to the servomechanisms engineer for 
examining the stability conditions 
which exist in a given servo. The 
well known Nyquist criteria can be 
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Fig. 4—This device measures mag- 
nitude and phase angle of transfer 
function. If model of servo is 
available, logarithmic curves can 
be plotted from readings obtained 
with this instrument. By this means, 
the designer can determine rapidly 
whether or not the servo will hunt 


Fig. 5—Part A shows schematic of 
phase-lead circuit for stabilizing 
Part B gives curves for 
evaluating the transfer function of 
this network. Note that the phase 
angle is always positive, hence the 
name phase-lead network. 


servo. 
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c~Perfornance of Phase Lead Network Only 


Fig. 6—Position of phase lead network in servo system is indicated in 
Sketch A. The performance curves in Part B, above, shows that the com- 
pensated system is now stable. Curves in Part C reflect the increase in 
amplifier gain needed when the phase lead circuit is installed in the 


system. Some power is lost 


in the components of this circuit. 


Fig. 7—Block diagram of feedback control for a d-c generator. Such 
systems are commonly used to maintain terminal voltage constant despite 
changing loads. The controller must be absolutely stable in action. 


wn as installed in a servomech 
It is noted that the addition 


the phase lead network reduces 


phase lag of the complete system 


compensated curve in Fig. 6b is 
s well above the abscissa ot 180 
as required for stability Th 


© loop was made stable by strad 
ng the region of instability with 
ind w 
Referring to Fig. 5b, it is seen that 
graph of log G vs log w is be 
he zero axis. This is because 
is a power loss in the phase lead 
work, so the gain of this network is 
¢gative quantity. To offset this 


er loss or attenuation, the gain of 
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Fig. 8—Plot of experimental data ob- 
tained for the 7 


voltage regulator in Fig 


before anti-hunt network was installed 


System is unstable 


190 


is introduced into the grid 
the amplifier. Since the 
exciter voltage must change | 

iin generator voltage can change, the 
feedback voltage in effect anticipates 


Cifcuil Ol 


fore the 


changes in the output voltage and so 
to stabilize the 
The procedure for 


servomechanisms 


serves system 


the 


stabilizing 
shown in Fig 
A plot ol 


the experimental data obtained for the 


in be analyzed in detail 


overall of the 
gulator in Fig 
1 obtaining these curves, th 


not included in 


en system, (G,Ge), of 
s shown in 


anti-hunt device was 


th ircuit. It is noted that log (G G») 
phas ol 
This means 


(G,G.) will be 
180 deg, when 


is greater than zero when the 
(G,Go2) is 180 deg. 
that the phase of 
more negative than 
log (G,G.) is zero. Consequently 
the servomechanism is unstable when 

loop is closed. In order to choose 
the proper network for Gs to stabilize 


the 


the voltage regulator, is is necessary 
to obtain the transfer function, G,, of 
the amplifier and exciter alone. This 
transfer function can be « 1 


measured directly 


la} ‘ 
aicuiate or 


tained tiie irves 
plotted 


The anti-hunt circuit applied 
i 


wn 


stabilize the voltage regulator is sh 


in Fig. 10. The design of this circ 
is based wholly on experience, so 
to try the circuit in the 
termine whether 
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11Ze n svste! 
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-Plot of transfer function of am- 
only. 


Fig. 9 


plifier These curves 


ot 


and exciter 
determining 


anti-hunt network needed. 


must be used in type 


Hence, by 
log (re 


By taking anti-logarithn 
ing data is obtained 

1.58 radians/sec 
75 12 deg 


Pe 6,75 
(y 0.604 16 deg 


Lhe 
hunt 
as follows 

I 
Ey 


transfer function for 


‘ 
network sketched in 


Gy = 


40 
4—-j 


From this expression, it can 
tor @ 1.58, 


G3 == 0.039 


that 
81 deg 

The equivalent transfer function f 
G, and Ge iS 


= 5.2 /-—79 deg 
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points will be ol 
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plotted. © curve 
phase of 
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verall t Functi 
180 deg when log G 


inster 
is less than 
equals zero. Consequently, the reg 
lator should be stable when the loo; 
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Fig. 10—Performance curves of stabilize 
voltage regulator. Note that both exper 
mental and calculated values are close! 


similar. Inset shows the circuit used 


Propuct ENGINEERING APRIL, | 





Lt eC et 





> 


ulse@s recorded 


“ , : on 
ognetically 


Schematic diagram of magnetic pickoff de 
vice. (Right) Sensing device developed for 
digital computer robot use. Quantities such 
as temperature, pressure, velocity, etc. are 
converted to a shaft rotation and then fed 
into the computer. Any number of these 
devices can be attached to the com- 
puter; each measuring a different quantity. 


Sensing Device 


Turns Computer 


Into Robot 


THE ABILITY OF ELECTRONIC d 
computers to make rapid calculati 
involving many factors makes th 
potentially useful as robots to con 
trol the operation of com} 

ment. But there has beer 

tacle To ope rate as 
computer must have a 
vert readings of tem] 
sure, position, velocity, 
code that can be cont 
into the computer 

A few physical q 
length and angle of rot 
measured directly. A fac 
perature must be conve 
measurable physical quantity 
the rotation of a 
or the expansion of a 1 
This basic conversion is 
transformation. If a transformed quan 
tity is then changed to another physica! 
quantity, the operation, called trans- 
ducing, introduces an error. An ex 
ample of this is measuring temperature 
as a rotation of a bimetallic element; 
the element turns a potentiometer 
shaft to produce an output voltagc 
that is a function of temperature. This 
last operation introduces an avoidable 
error. 

A basic principle in providing 
proper computer inputs is to avoid 
transducing operations 

In addition, when such a quantity 
is transformed to a measurable quan 
tity, it must be measured with a known 


lant 
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a measur 
accuracy of 
size of the 
meet any a 
Key to 
robot 1S the 
of putting 
the computer without 
ducer operation. T} 
ment Company foun 
nagnetic and optical 
levices made for use 


COMP (Propuct ENGINEERIN¢ 
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shows a magnetx 
ice. An arm has be 
shaft whose an 
} } 


> aevermine¢ 


arm is located a met 
shaft reference point 
driven by a motor, is 


the shaft and coaxial 


tened to this disc is 
point 
The capacitance between the 


point and the shaft reference j 

















Sponge Rubber Products Co. 


7 
United States Rubber Co. 


Fig. 1—(a) Aircraft radomes fabricated from a sandwich material with glass fabric reinforced polyester facings and foamed 
alkyd-isocyanate core. (b) Foamed vinyl flotation equipment includes life rings, fish floats and life preserver filling. The large 
log section is used in the construction of a 25 man Navy life raft. (c) Some expanded soft rubber cushioning products. 


Foam Plastics as Engineering 


Basi A} 


Foam plastics are recently dev eloped materials that offer 
many advantages to the engineer and designer because 


of their light weight and unigue cellular structure. 


Shock al sorptior 
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low density material 
(1) Light weight structural 
terials—primarily for aircraft applica rubber compounds 
tions at pres¢ nt 
(2) Thermal insulation 
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pro esses) Vary 
being foamed and th« 
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material 
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type of structure desired 


there are four methods of producin 
a foamed plastic 
(1) Incorporation of 
paste or latex by mechanical whipping 
(2) Introduction of nitrogen unde: 


air into 


pressure into soft or uncured stock 
(3) Inc a foaming ager 


or gas-producing into tl 


lusion of 
chemical 
mixture Or compound 

(4) Chemical reaction of 
resins to produ e the final resin 
1 gas 

The composition \ 
foamed plastics can be controlled wit 
in limits to give the desired hardne 
chemical resistance and strength a 
weight properties. The cellular stri 
ture can be made interconnecting « 
non-interconnecting through choice « 


density « 


and 
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Proverties of Goody ear Aircraft ¢ Orporation 
Alkyd-isox yanate 


Table I~ 


Foam 
Goodyear Aircra? Co 


nee es 


10 Ib./cu, ff 


1. Density of core 


. being 2. Flatwise Tensile Strength (R 
isocyanate mixture Setting : , 
Fig. 2—Alkyd-isocy Id prior to foam- 3. Flatwise ¢ OMPpressive Strength 
4 . female molc ; (R 26603) 10-400 77} 
ed into the : > > heavy <6 99-400 psi at 
mney lace of an aircraft radome. The ‘ 
ee ired to withstand the pressure 4. Hear Distortion Temperatur, of € 
: ui " 
mold is req Bonide 
‘ 1oxide, 
ated carbon c 
of the genera 


26603) 200 psi at 77} 


ore 275} 





5. Shear § rength (FP] 1561) 


6 The abx ve Properties decling from 


The adhe sion of 
€qua! to the « Core itself 


8 Dielectri, Constant Of core at X Band 


oe 9. Loss Tangen; at X-Band 
Materia S 10 Thermal Conductivity 


11. Impact (Falling Ball) 


Core to skin iS at least 
trength of the 


As Sandy ich I Sine 0,34)" Shins 
12. Flexural ¢ rength (R 12046-A) 


13 Edgewise Compression (R-12046 4) 
14. Shear Modulus ( FP] 1561) 
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Table II — Properties of Styrofoam 
(Expanded Polystyrene) 





1. MECHANICAL 


For density For density For densi 
of 1.3 lb/cu ft of 1.6ib/cuft of 2.0 cu ft 








{ 
= th PROPERTIES 
Cf Compressive Yield Strength, 10-20 15-25 15-35 
psi 
E Tensile Serongth, psi 30-40 50-70 80-100 
= +s Shear Strength, psi 15-25 25-35 35-45 
a Shas mccive Modulus, psi 430-1100 750-1350 1150-1758 
e ' j Bending Modulus, psi 200-750 650-1200 1200-1900 
Impact Strength, in.-lb. 0.5-1.2 1.1-1.8 2.1-2.7 
} 2. *CHERMAL PROPERTIES 
| The-mal conductivity, BTU/sg.fe/hr,‘deg F/in. 0.23-0.30 at 40F 
: | Lineaz Ccetf. of Thermal Expansion, in/in/deg F.....2 to 5 x 10—5 
et between 32F and 50F 
+ Specific Heat, BFU/Ib/deg F...--- +++ +++ s+ 00a se 0.27 at 40F 
Resistance to Heat.........:.-- -Max. recommended temp. for con- 
tinuous use — 175F 





: 3. ELECTRICAI 


Dielectric Constant 
Power Factor ’ rrr. 
Water Vapor Transmission. 







PROPERTIES 
less than 1.05 from 102 to 108 c.p.s. 
less than 0.0002 from 10° to 108 c.p.s. i 


1.$ to 3.0 grains/sq. ft./hr/in. of 


thickness/in. of Hg vapor pressure difference. } 





















Table I1[ — Thermal Insulation Properties of 
Expanded Plastics 









Material 








Trade Name 


c Thermal, 

Density Range (K Fector). 
Ib per cu. ft. BTU/sa. ft./ 
hr/deg F/in 























. Expanded 

Polystyrene Styrofoam 1.5-2.0 0.23-0.30 
2. Aerated Urea 

Formaldehyde Flotofoam 0.5-1.5 0.224 
3. Phenolic foam G.-E. 3.0-5.0 0.24 
4. Phenolic Foam Insulfoam ‘‘B”’ 0.8-1.4 0.21-0.25 
5. Cellular Cellulose 

Acetate Strux 4,0-8.0 0.30-0.32 
6. Cellular Rubber Cell-Tite (soft) 8.0-18.0 0.27-0.30 
7. Cellular Rubber Cell-Tite (hard) 5.0-20.0 0.20-0.25 









— 
avoid elastic in ility 





idl 
being used extensively as core ma 
terials be » of proce id Fak 
. cause of processing and fab 
ication advantages, good density con- 
trol and satisfactory strength, “water 
resistance and electrical properties. 











RADOMI S. Foamed-in place core ma- 
terials are used in the construction of 
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sta 
The expanded plastic materials are 


Dow Chemical C 


uircraft radomes. Fig la. The Jatter 
are the housings used for the protec: 
tion of radar and gun fire control ap- 
paratus. The radome structure mat be 
strong, light, easy to fabricate and have 
a satisfactory dielectric constant and 
low rate of water absorption. Formu- 
lations based on combinations of alkyd 
resins and metatolylene diisocyanate 
have proven satisfactory for this ap 

























A process for producin 
using inexpensive molds + ay al ty 
Naugatuck Division of the United States 
es Steps in the process are: 
a A - vinyl plastisol is prepared consisting 
— A resin, Tricresy! phosphate plasticizer 
= nyl hydrazide (Celogen) blowing agent 
yy + S, variety of stabilizers. 
attained ra pg mg aa oo 





plication The foamed 
produced by the chemical reaction 
between these two resins with the ac- 
companying liberation of carbon di- 


plastic 


Using this material densities 
can be varied between 3 and 30 
pounds per cubic foot. The most com 
monly used material has a density 
of about 10 pounds per cubic foot. i 

The shape and wall thickness of ra- 
domes are quite critical. Their Joca- 
tion on the aircraft necessitates stream- 
lining to reduce air resistance. The 
wall thickness must be held to close 
tolerances to prevent interference to 
the radar waves. The thickness actu- 
ally should be a multiple of the radar 
wave length. Some radomes require a 
varying section thickness to obtained 


oxide. 
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(3) The mold cavity is formed from a light gage alumi- 
num sheet. In the case illustrated a cookie tin was used. 
This mold is placed in a heavy steel frame, capable of 
witastanding the high pressure developed during molding. 

(4) Phe plastisol is poured inte and around the alumi- 
num mold, thus insuring equality of pressure on the mold 
walls during cure. 

(5) The enclosed mold is placed in a heated hydraulic 
press. The heat produces decomposition of the blowing 
ageat and the liberated nitrogen forms a uniform, fine 
unicellular structure. 


(6) After completion of the press cure the mold is 
allowed to cool before it is opened. A limited amount of 
blowing occars. 

(7) The molded article is easily removed from the 
cavity. 

(8) Completion of expansion is attained by heating the 
molded article in an oven at 200F or in boiling water. 

(9) The final product has expanded 8 to 9 times the 
original volume of the mold. Expansion is uniform in all 
directions and accurate detail is retained. 

Naugatuck Div., U. 8. Rubber Co 





the desired reception. These require- 
ments of section uniformity and odd 
shape are better fulfilled by the 
foamed-in-place sandwich construction 
than by previously used honeycomb 
constructions. 

Advantages of the foamed-in-place 
isocyanate and glass reinforced poly- 
ester sandwich for radomes are: 

(1) The radome shapes can be 
molded without resorting to laborious 
hand fitting. The previously molded 
facings are placed in the mold and 
liquid isocyanate poured into the 
cavity between them. The foam plas- 
tic produced during the curing cycle 
bonds readily to the surfaces of the 
polyester facings 

(2) Void-free glass cloth polyester 
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facings such 
Goodyear Aircraf 
used. The materia 
visual inspection for 
assembly and offers greater i 
to delamination in rainy weather 

(3) Core joints are not necessary 

(4) No adhesives are needed. Sec- 
tions of honeycomb structures occa 
sionally fill with resin or adhesive, re 
sulting in interference with electrical 
performance. 

(5) Thickness can by 
tolerances 
to approximately + 


held to clos 
+(0.003 inches compared PROPELLOI 


0.015 inches using FACES. The 


the honeycomb structure material reduct 


or! hollow 


(6) Where a controlled varying 


by the dis 


place construction is almost mandatory 








Goodyear Aircraft 
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ms 


Fig. 4—Alkyd-isocyanate foam exhibits good uni- 
form cellular structure when properly processed. 
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Conventional Void-free 


Goodyear Aircraft 
Fig. 3—Comparison of porosity and transparency of 
conventional and void-free glass fabric reinforced poly- 
ester radome facings. The void-free material allows 
for visual inspection of the core and is more resisiant 


to delamination than the 


conventional material. 


Fig. 6—(a) Air is whipped into rubber latex to produce an 
emulsion which cures to form light weight foam rubber 
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size, with decreases in we 
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by filling 
control surface, 


t 
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Northrup Aircraft, 








Fig. 5—Expanded polystyrene replaces rib 
bing for aluminum aircraft control surfaces 


States Rubber 


(b) The whipped foam is shown being poured into the lower half of a (c) The final molded foam rubber mattress is 
large mattress mold. The workman is judging the amount of fill easily removed from the waffle-like mold. 





Expanded Plastics for Thermal 
Insulation 


Flotation Equipment 
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material is available in liquid form 
ind foamed at the scene of the con- 
with the advantage of sav- 
General 
Electric and Westinghouse have pro- 
juced foamed phenolics. The G-E 
aterial is also available in foamed 


} 
1aDS 


struction 
ing costly shipping space. 


The phenol foams have an open 
ll structure similar to the aerated 
i-formaldehyde and consequently 

lo not have the moisture resistance of 
polystyrene Operating temperatures 
ire higher for the phenolic foam, how- 
r—up to 300 F for continuous serv 
The presence of formaldehyde 

odor renders this foam objectionable 
in household refrigeration applica- 


Cellular cellulose acetate does not 


have as acceptable a K factor as other 
foamed p astics but it has 200d heat 
ré tance (390F, max), good moisture 


absorption, and light weight combined 


with outstanding physical strength 
s include 


yressive strength, 128 to 235 psi 


Some of its strength propert 
mi} 
tensile strength, 112 to 183 psi: flex 
iral strength 73 to 1 psi, depending 
ipon the density 


Cellular rubber is used in both the 
hard and resilient forms for thermal 
insulation. It is made by expanding 


ither natural or synthetic rubber with 
nitrogen to produce a uniform non-in 

connecting cell structur The soft 
material varies in density from 8 to 18 
lb per 1 ft with a K factor of 0.27 
to 0.30; the hard material ranges in 





ilso used for insulation purposes. The 


density from 5 to 20 lb per cu ft and 
has a 0.20 to 0.25 K factor. The hard 
material, such as Sponge Rubber Prod- 
ucts Company's Cell-Tite can be post- 
formed by heating and shaping 

The combination of light weight, 
good K factor, and good chemical re 
sistance make cellular rubber suitable 
as a thermal insulating medium that is 
subject to contact oils, fats or solvents 

The foamed vinyls are the newer 
expanded plastics to enter the insula 
tion field. They are characterized by 
their toughness, good insulation prop 
erties, non-inflammability and non- 
corrosiveness 


Shock Absorption Applications 


} 


The softer, more resilient foamed 
materials, Fig. 6, find extensive applica 
tion as shock absorbing media. This 
field includes protective pa kaging 
padding, engine or equipment mounts 
for reduction of undesirable shock or 
vibration, and comfort 
equipment such as seat cushions, arm 


rendering 
rests, rug inderlay and mattresses 
Foamed soft rubber is the most 
widely used material for the above ap 
plications. Expanded vinyl is finding 
some use for crash protective padding 
inside tanks or planes because of its 
deadness”’ or lesser rebound tendency 
Foamed rubber and vinyl are useful 
as gasketing and sealing materials 
especially in refrigeration equipment 
ind other low temperature applications 
where their insulative properties can 


be used to advantage 


Embedments for Electrical 
Components 


Foamed-in place resins are being 
used as embedment materials for ele 
trical and electronic components. Th 
components or groups of component 
are completely embedded in the resi 
as a protection against shock, moistur 
dirt and fungus. The foamed n 
terials offer the advantages of lig! 
weight, low dielectric constant an 
power factor, low moisture absorptic 
and good resistance to shock and d 


terioration. They have the disadvar 


ages of poor heat dissipation and po 
resistance to distortion by heat. Diisé 


; 
cyanate type foams, such as Lockhec 


Aircraft  ¢ Orporation’s Lockfoam 
and Melpar, Inc. foam resin have beet 
used successful y 

The extent of the foam plastic d 
velopment now in progress in tl 
above fields presages a large increa 
in their applications. Present use has 
been deterred | 


by high price and poor 


availability The foamed-in-plac« 
resins can be exp ted to find appli 
tion in light weight panel construction 


such as refrigerator doors and cabinets 
table tops, housings for electrical and 
mechanical equipment. In France an 
entire radio station was lined witl 
foam plastic panels for insulative and 
acoustical purposes. The role of foar 
plastics in reducing the effects of noise 
and vibration will also expand. 

| 


The potentiality of these materials 


sufficient to warrant their consideratior 
in present and future structural 


functional design 





WASHINGTON 
hardly scratched the irface of the 


erosol paint spray market, according 


Paint makers have 


1 
fo 
re 


Paul Engstrum who runs an aerosol 

search laboratory in Washington 
Engstrum has recently developed a 
on-clogging valve for the spray bomb 

Since the introduction of aerosol 
p pelle | Inse if 


" + 


tic! 1¢ 5 to the consumer 
ain manu fact irers 

he obvious market- 
ing advantages of a self-contained 


icrTo ol bomb 


, 
ve been eyeing t 


Most paint manufacturers deferred 


the step into the aerosol field for three 
r asons some doubt of consumer a 
eptance; a lack of technical informa 
tion on the proper methods of mixing 
paint and liquified propellant; and 
lack of an adequate paint valve. Su 
ess of the insecticide industry in the 
ise of aerosols has effectiv ely answere { 
the first reason. More paint aerosols 
are not sold because of trouble with 
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Big Future 








Predicted for Aerosol Paint Units 


valves. The valve problem and insuf 
ficient knowledge about formulations 
have prevented paint makers from get- 
ting enough paint into the aerosol 
bombs 

In a 12-ounce container, the paint 
maker should get 70 percent am and 
30 percent gas, Engstrum said Studies 
of one sample have shown that the 12 
yunce bomb contained but 8.8 percent 
solids, while the paint shoul 1 be about 
30 percent solids 

Engstrum has designed a needle 
valve in which a needle or pin made 
of special material is placed at the 
outiet. Each time the valve is opened 
or closed, the needle action wipes the 
residue from the orifice. He claims his 
valve will permit formulations con 
taining up to 30 percent solids 

Engstrum sees many possibilities for 
the aerosol spray bomb. One of these 
is a small “touch-up” paint bomb to 
be put on every car as it leaves the auto 
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factory. The bomb would contain th 
color of the paint used on that car 
and the owner would use it to spray 
over scratches. It could also be used by 
repair shops for minor repainting jobs 
on the car after a fender or body jol 

Engstrum’s research laboratory 1s 
now working on a contract with th 
Army Ordnance Department for de 
velopment of an aerosol formulatior 
for an ignition insulating compound 
This compound is to be used on en 
gines for protecting the ignition sys 
tem from shorting caused by moisture 
These compounds are now brushed o1 
with long camel-hair brushes; brush 
ing does not reach the difficult spots 
and is time-consuming 

Paint firms themselves are at work 
too. The National Paint, Varnish and 
Lacquer Association states that every 
major paint maker is working on aero 
sols. Several are supporting studies at 
an industrial research laboratory. 
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short way of diamonds 
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Strand Standard mesh 


| Double thickness of stee/ at bridges--~ 
-> Short woy of — 
diamonds Flattened mesh 
VA |G. YZ 
5.1 Short way Of —re 4 d 
diamonds 
Flat rectongulor bridges- 








Fig. 1—Long dimension of diamonds and sheet 
are parallel in both standard and flattened mesh. 
Sectional views show relative positions of bridges. 





Expanded Metal 


A sheet of carbon steel, stainless, aluminum, or special-property alloy 


goes a long way when made into a diamond-shaped lattice having high 
strength and rigidity. A few of the many applications are machine guards, 


\ entilating panels, functional and decorative parts in electrical assemblies. 


ROBERT P. INGOLS lov r where a _ protective barrier 

Penn Metal Company, Inc iround a moving | art 1S needed 
Expanded metal is made in tw 
WHEN A SHEET OF STEEL, aluminum types—standard and flattened. The 
or Inconel is cut and spread to form _ solid stock is cut and drawn into open 
a sheet of expanded metal, up toaten- mesh sheets eight feet long in vari 
fold increase in sheet area takes place. ous widths and gages by a die-knife so 


The resulting lattice structure has high that even diamonds are formed with 


strength and rigidity, and can be uniform strands. Each row is joined 

formed, fastened, welded and finished by successive uncut portions or bridges 

according to standard procedures. The of metal. The process is similar to 

principal uses for this material are cold drawing and increases the strength 

therefore in assemblies where the pas- of the steel in the finished sheets standard type 
sage of air through the sheet is impor- through cold working. All burrs and panding oper 
tant, where weight must be relatively sharp edges are removed to insure passed through 
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Table I 


Sheet Data for Standard Mesh Carbon Steel Expanded Metal* 









































Normal 
Weight, size of mesh, Size of U.S. Size of 
Nominal size of Ib/sq ft Dimensions | center-to-center strands, in. Std opening, in. 
mesh, in. of sheet, ft of bridges, in. Gage 
Plain Galv Width | Length | Thick | Width Width | Length 
1/4—No. 20 0.86 1.29 4x8 0.2590 1.000 0.036 0.073 20 0.172 0.718 
No. 18 1.14 1.71 4x8 0.2500 1.000 0.048 0.073 18 0.172 0.718 
1/2—No. 40 0.40 0.50 4&6x8 0.4620 1.200 0.048 0.047 18 0.437 0.937 
No. 18 0.74 0.91 4&6x8 0.4620 1.200 0.048 0.086 18 0.375 0.937 
No. 16 0.84 0.97 4&6x8 0.4620 1.200 0.060 0.078 16 0.375 0.937 
No. 13 1.47 1.73 4&6x8 0.4620 1.200 0.090 0.091 13 0.344 0.906 
3/4—No. 16 0.50 0.59 4&6x8 0.9230 2.000 0.060 0.092 16 0.812 1.750 
No. 13 0.80 0.92 4&6x8 0.9230 2.000 0.C90 0.098 13 0.750 1.688 
No. 10 1.20 1.36 4&6x8 0.9230 2.000 0.090 0.148 13 0.750 1.625 
No. 9 1.80 1.95 4&6x8 0.9230 2.000 0.134 0.148 10 0.688 1.562 
1 No. 16 0.44 0.51 4x8 1.0000 2.400 0.060 0.089 16 0.875 1.937 
1 1/2—No. 18 0.20 0.28 4x8 1.3300 3.000 0.048 0.068 18 1.312 2.625 
No. 16 0.40 0.48 4x8 1.3300 3.000 0.060 0.107 16 1.250 2.625 
No. 13 0.60 0.68 4&6x8 1.3300 3.000 0.090 0.107 13 1.187 2.500 
No. 10 0.79 0.89 4&6x8 1.3300 3.000 0.090 0.140 13 1.187 2.500 
No. 9 1.20 1.31 4&6x8 1.3300 3.000 0.134 0.143 10 1.125 2.375 
* Similar data are available for the flattened mesh material. Values for weight/square foot, thickness of strands and 


size of openings are slightly less than for the standard mesh; normal center-to-center length of mesh and width of strands 
Sheet widths are either 4 by 8 or 3 & 4 by 8 feet. 


are slightly more. 





Table 1l—Sheet Data for Stainless Steel (Type 302) Expanded Metal 





Wt, 
Nominal size of Ib 
mesh, in. sq ft 


Dimensions 
of sheet, ft 


Norma! 


size of mesh, 
center-to-center 
of bridges, in. 


Width | Length 


Size of 
strands, in. 


Thick | Width 


U. S. Size of 
Std opening, in. 
Gage 


Width | Length 








1/2——-No. 18 0.78 
No. 16 0.98 
3/4-—No. 18 0.47 
No. 16 0.59 

1 1/2--No. 16 0.43 


STANDARD MESH 





4&6x8 0.460 1.20 
4&6x8 0.460 1.20 
4&6x8 0.923 2.00 
4&6x8 0.923 2.00 
4&6x8 1 330 





3.00 


0.050 
0.063 
0.050 
0.063 
0.063 





FLATTENED MESH 











1/2— No. 18 0.74 
No. 16 0.93 
3/4—No. 18 0.45 
No. 16 0.56 

1 1/2—No. 16 0.41 





3&4x8 0.460 1.26 
3&4x8 0.460 1.26 
3&4x8 0.923 2.10 
3&4x8 0.923 2.10 
3&4x8 1.330 3.15 





[his procedu oO 

turning the physical properties o 
tained by cold-drawing, gives the 

flat mamear - 1 eimilar 
a Tal ap} irance, Fig I mas 
perforate 1 sheet with diamond-sha 
openings. The shect as finish 
approximately two gages lighter thar 

} 
the original stock but is stronger than 


‘ 


perforated sheet of like thickn 

Sheet dimensions are given as the 
width by the length. The mesh open 
ing is defined by the nominal dimen 
sion, the short way of the diamond 


(SWD) from center to center of the 


i At | Cripto 
3218 x 38 Or a sne ( 

y 8 ft long with a mesh tha 
rOss he short limension 
nond. 7 umber “18 

corresponds » the original 
metal | expansion 
al gave used LisO | 1 
| ind Il to show where n 
Dir ; shown in the 
enter-to-center mesh size 
inds size of Opening should | 
1 whe e possible when sel 








0.039 
0.051 
0.039 
0.051 
0.051 








or the 


penerally 


page Ol 


The a 
Tables 















0.086 18 0.375 0.937 
0.086 16 0.375 0.937 
0.099 18 0.812 1.750 
0.104 16 0.812 1.750 
0.109 16 1.250 2.625 








250 











0.101 18 0 1.000 
0.101 16 0.250 1.000 
0.105 18 0.750 1.781 
0.105 16 0.750 1.781 
0.127 16 1.062 2.750 





vesh for a given design, becaus¢ 


y apply to standard material. In 
mands slight 


in the ta 


ases where a design de 
livergence from the values 
les, special dimensions can be sp 
Delays in procuring material 
{ idditional exp nse usually accon 
any such changes 
passave Oi 
the mau 


ted flow 


In designs involving the 
r through expanded metal, 
deration is the unebstru 


ons 







Table III, through a given area. Get 
erally, the standard 


mesh is preterred 
Hattened material because ther 
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Table Ill—Air Flow Comparison | Table IV—Free Openings 





Nominal Unobstructed air flow, cu ft/min Nominal Percentage of openings 
size of mesh, for various velocities, ft/min size of mesh, approx 
in. | in 
500 | 1,500 | 3,000 Min Max 





STANDARD MESH STANDARD MESH 





410 ,275 . } No. 18 66 | 
475 ,395 ; : No. 16 83 | 

450 365 No. 13 74 
410 305 2, No. 10 71 

405 , 230 , No. 9 61 | 
490 ,425 No. 13 81 | 
470 365 No. 10 79 

460 335 No. 9 73 | 


























FLATTENED MESH FLATTENED MESH 





360 ,140 | No. 18 55 
375 ,155 No. 16 50 
400 , 260 | . No. 16 67 
400 , 245 No. 14 63 
390 , 200 No. 9 . 
470 350 No. 16 
480 ,365 No. 14 
475 365 No. 9 

















Standard Expanded Metol Accessories 


O O} 





























Partition bor Frame bor 
corner plote corner pliote 











Ld 


C-Stiffener 


Leste 








Rolled 


edging Standard clip 


sa larg r percentage OI open areca 
lable IV, resulting from the configura 
tion of the bridg and strands, as 
shown in if rcentages of ope 
irea range trom 61 to 88 tor standard 
ind 50 te 85 for flattened material 
There are many factors that influence 
he selection of the mesh for a de 
sign invo.ving air flow. As these fa 
tors vary widely, it is best to consult 
the supplier before making a choice 
The question 1s frequently asked, 
What weight mesh should be used 


to obtain a certain deflection under a 
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Table V—Defiection for Various Loads 





STANDARD MESH 





Load in lb for various sizes of mesh, in. 


Load in Ib for 
various meshes, in. 





12-in. span by 12 in. wide 


12-in. span by 24 in. wide 





3/4 


3/4 11/2 





= 








No. 13 


No. 10 | No.9 | No. 13 


No. 13 | No.9 | No.9 





55 135 45 
155 275 100 
240 410 140 
300 560 220 
405 750 270 
540 950 1,150 326 














110 290 190 
315 600 570 
45C 1,110 960 
560 1,860 1,405 
775 3,320 1,940 
1,030 | 4,020 2,580 





24-in. span by 12 in. wide 


24-in. span by 24 in. wide 





35; 40/ 55) 20 
60 80 110 40 
85 100} 180 55 

110 120 260 | 75 

135 150 365 100 

160 190 | 500 120 





60 55 
100 100 
135 150 
170 290 
275 450 
375 , 675 








FLATTENED MESH 





12-in. span by 12 in. wide 


12-in. span by 24 in. wide 





3/4 


3/4 1 1/2 





No. 16 


No. 14 | No.9 | No. 16 


No. 14 | No. 14 | No.9 








1,135 1,200 1,310 


95 120 170 80 
205 240 350 175 
385 415 580 270 
530 570 765 400 
825 860 1,035 510 


205 160 200 
440 340 530 
2,025 500 920 
1,860 750 1,550 
2,950 1,000 2,260 
4,160 1,610 3,290 





24-in. span by 12 in. wide 


24-in. span by 24 in. wide 











50 70 115 
100 145 210 
175 275 
250 300 335 
410 530 
560 760 

















115 60 75 
175 135 160 
300 225 255 
400 285 360 
480 350 530 
740 540 

















this manner the inherent strength of 
xpanded metal reduces deflections. 
Expanded metal, like ordinary steel 
hect, is usually fabricated to some ex- 
nt before it is applied. This may 
ierely consist Of shearing and paint- 

t may involve several other op- 

such as bending, framing, 

or reinforcing. It can be 

1 crosswise of the diamond (in 

short direction) along a line of 

idges. However, it is difficult, if not 

impossible, to shear along the bridges 
the long way of the mesh. 

It is generally more economical to 
apply edging to the raw sheared edges 
than it 1s to cut on the center line of 
bridges. Edging can be one of the 
standard rolled products shown above 
or of special design for a given appli- 
ation. In cases where framing of an- 
gles is used or where the expanded 
metal is applied on the inside of a 
sheet metal container or cabinet, no 


202 


edging is required. The purpose of 
the edging is to provide a safe edge 
and is not economical unless absolutely 
necessary. 
Expanded metal can be welded by 
any of the conventional methods, al 
though special precautions should be 
taken with aluminum. Arc, spot or 
pressure welding is most commonly 
used. In arc welding, the size of the 
electrode should be in proportion to the 
size of the stands; usually ,% to 
in. rod is best. Coated rod is consid- 
ered best on all uses except where 
galvanizing is involved. A light weld- 
ing machine is preferable to a heavy 
machine with reduced amperage 
Little warpage is encountered when 
arc welding is used because the nature 
of the mesh tends to localize the ex- 
pansion that takes place at welding 
temperatures. Welding mesh into 
solid prefabricated frames requires in- 
termittent welds (spacing and filling 


in) if buckling is to be avoided. On 
method is to make every third weld 
the first operation and then fill in 

In gas welding, more warpage 0: 
buckling generally occurs because th 
heat is distributed over a larger area 
than in arc welding. The chief ad 
vantage of this technique is the 
smoother finish obtained. In either 
gas or arc welding, as well as in spot 
welding, it is desirable that the mesh 
and framing members be as nearly 
equal in gage as possible. 

Although plain carbon steel ex- 
panded metal is generally used, stain- 
less steel and aluminum are gaining 
in popularity. New uses in chemical! 
handling, food handling, refrigera- 
tion, radio and television sets are be- 
ing developed. Monel, Inconel and 
nickel expanded metal have recently 
been put on the market as standard 
items for use in applications where 
the special properties justify the cost. 
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CHARACTRON HIGH SPEED PRINTER 


Xerographic printing equipment to provide a small, 
unit capable of reproducing electronic pulses into readable in- 


is combined with 
versatile 


small enough to conveniently fit 


m 


BEZEL 


PRINTED COPY 


formation on paper at speeds of 20 in. of paper per second witt 
out film or liquid chemical processes. 


The 


ost offices 


Tube Changes Electronic Impulses Into Visual Information 


AN ELECTRONIC developed by 
Consolidated Aircraft Corp. 
changes electronic impulses into visual 
information that can be viewed on a 
screen reproduced for yee 
record on ordinary paper. Called the 
Charactron, the tube can transform 
information at the rate of 10,000 
characters per second 

The Charactron has 
sign among cathode 
matrix containing character-shaped 
Openings is located between an elec- 
tron gun and the fluorescent screen at 
the viewing end of the tube. Electric- 
static fields selectively direct a stream 
of electrons through the matric open- 
ings and form a shaped beam. This 
beam produces characters on the screen 
of the tube where they can be read or 
recorded. 

Either electro-static or electro-mag- 
netic deflection places the character 


TUBE 


Vultee 


yr 


a unique de- 
ray tubes. A 
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image On the viewing screen in the 
same manner as in tul 


compute 
will redu ¢ 
inf 
10n 


television tube 
Proper sequence of applied deflection 
voltages selects and positions the matrix 
characters. 

Convair has put the Charactron in a__ per! 
printer that uses the Haloid Company's 
Xerography reproduction process. This 
device called the Charactron High 
Speed Printer o at a printing 
speed of 20 in. of paper per second meters, 
And the printing is done directly on 
newsprint or multilith paper, without 
using film or chemical processing. 

Current development work includes 
application of the Charactron to the 
computor field and to special military 
projects 

One big use anticipated for the 
printer is the reproduction of infor 
mation supplied by high-speed com- 
puters. By producing tabulations and 
data directly on paper as fast as the 
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Deformation of Two-Phase 
Alloys Studied 
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THIS CENTRIFLOW JET ENGINE was developed by students at the Northrop 
Aeronautical Institute to power small private planes at speeds up to 400 MPH 


Weighing 172 pounds and producing a thrust of 340 pounds, the engine has four 






parallel to the engine axt While there are no imme 


combustion chambers installed 5 





diate plans for production, Northrop will flight test the engine in the Ryan Navion 
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nsition temperature, 
IFRANSITION TEMPERATURE | fri 
ductile to brittle behaviour is lowered a 
the aluminum nitride content goes up. | 
this figure, solid curves in lower right c 
ner indicate 1.6 percent manganese stee 
not treated with aluminum; open circle 
1.6 percent manganese steels treated wit 
aluminum; triangles, 0.9 percent mat 


ganese steels treated with aluminum 
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factors hes nclude chemical « 

po oO nanufact ing pro ess. & 
sequent thermal and mechank 


treatment and method of applyi 
stress. Many of these are difficul 


ontrol. Therefore, concrete infor 

tion about the fect of nitr oven 
ee Re p 

controllable element, s extrem 
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equipment, military vehicles 
equipment for sc in 
aircraft that fly a® high altitud 
The low temperatur mecreas 


brittleness, or loss of toughness 


generally accompanied by a d 

in ductility; by a decrease in energ 
absorbed in fracturing; and by 

change in appearance of the fracturin 
surface Appearing fibrous in hig 
temperature fractures, the surface | 
comes granular in fracture occurring 
low temperatures, 

Previous investigations into the et 
fect of nitrogen on low temperatur 
properties produced conflicting report 
Researchers found a beneficial effe 
1 detrimental effect, or no effect 
ni rogen pe rcentages were increas 
The NBS study explains the inconsi 


ency of this previous lata by determi: 


ing that the effect depends on tl 
hemical form in which the nitrog: 
s found, the amount of alumin 
itride, and not merely on the p 

wage Of oven con {int 
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AEC Reveals Details of Brookhaven Nuclear Pile 
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WOODEN MODEL OF THE NUCLEAR REACTOR, or 
“atomic furnace,” at Brookhaven National Laboratory. The 
black area in the center, inside the shield, represents the graphite 
cube, the “housing” of the “furnace.” The white rods in the 
cube represent aluminum cartridges which contain pure uranium 
metal, the “fuel” which “burns” or fissions, in the chain reaction 
of splitting atoms of uranium. The reaction releases atomic 


fl. 
-- 


EAST FACE IS A RESTRICTED experi- 
mental area. Here beams of neutrons 
emerge through ports in the face for 
studies of the properties of neutrons them- 
selves, or of materials they strike. In the 





center experiment, a beam of neutrons 





comes out of the reactor face, and is re- 
flected by a mirror. Reflected neutrons 
are then detected by a bank of counters 
inside the shielded array (center). Neu- 
tron counts are recorded on the panel at 
right, which also supplies voltage for the 
counters In the background, behind 
shielding, is a slow-neutron chopper. 
This instrument selects neutrons accord- 
ing to their speeds. It consists of fast 
rotating disks with openings arranged so 
that only neutrons of a certain speed will 
pass through; neutrons with different 
speeds are absorbed by the metal of the 


disks 


_& 
particles, known as neutrons, for use in experiments and for 
production of radioisotopes. The cube is enclosed in a shield of 
heavy concrete five feet thick. However, scientists can use slow 
neutrons which “leak” out of the graphite cube. The top is 
normally sealed off by the interlocking concrete plugs shown 
Experimental equipment can be set up in place of one or more 
plugs. Reactor is largest of its type in the world 
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with 
to el 


Pro 


WEST FACE I5 OPEN to all qualified scientific people. The security walls 
(far left and far right) seal the area off so that it can be used for experiments 
without revealing classified data from other parts of the structure. On the 
first balcony, physicists and chemists are performing typical experiments with 


spectroscopes for measuring the energies of neutrons in beams emerging trom 


the reactor. The round ports or openings can be used either to let out such 
veams or for inserting substances to be made radioactive inside the reactor 


On the ground floor and on the second balcony are health physicists with 


equipment for monitoring the ports, to make sure that background radiation 
is kept levels. Reactor supplies isotopes to industry 


below tolerance 


LOADING 


are 


THI 


uranium 


SOUTH FACE IS 
FACE. Tons of pure 
loaded through the holes in this shielding 
wall into the graphite moderator to start 
a chain reaction. The rows of holes are 
eight inches apart and represent the ar- 
rangement of the uranium metal as it re- 
sides in the graphite The 
holes can also be used to insert certain 
types of metals and other substances to be 
irradiated by neutrons for industrial uses. 
lhe technician in the photo is standing on 
an elevator which enables him to move to 
any level of changing holes. He is using 
a periscope to view the handling of radio- 
active materials by remote control. A 
wall of heavy concrete five feet thick pro- 
tects him from radiation given off by the 
reactor. Only the west face has been de 
classified. Remainder of the reactor is 
still off limits to all but those with AEC 
security clearances based on an FBI in- 


metal 


moderator. 


vestigation. Purpose of the declassification 
was to advance the art of reactor tech- 
nology by making this information avail- 
able to industrial organizations concerned 
with the transformation of atomic energy 
to electrical energy. 
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n characteristics 
Phe first germanium tubeless 
LECTRONIC diode. hese have 
roping Nl bes in army equips 
i limit CK 
{1 War U 
to some industt bser pread application olf 
poe 7,000 electron engineers CX! t bye " of the 
new trend, 


omponents, at the 40th annual con 


he development th i h F Worl 


cording 


transistors 
It triodes A 
ention of the Institute of Radio En tsually used with from two 
Half a dozen major electroni 
1 the new devices ypes of transistors have been 
veloped. The point conta 
thick wafer cut from 


t transistor 


rystal These have some 


ons, and researchers 
working on the junction type 
In this unit, which has just 
ste 1 the scl 
thin water oO 4s 
impurities have 
onsumption Opposite side Pro 
nents t om t wnat ° 
The * word in 


transistol 


rmanium, the silver white metal that he junction type 
semi-conductor (its electrical proj any advantages over ear 
; are midway between an insulator 
a conductor.) Germ. 


Noise 

tion 

already | n develops al tor th oper: 
aC 


and tr istors re 1 t op rate 


and 
pow 
for all thes 


Pins for clip 
mounting 


Insert shows! 
germamurm wode 
octual size 
in vertical ingots 
slowly from the bo 
ties concentrate at P : 
Pigtails are crimped 
in nickel pin and 
welded for strong 
permanent connection 


the middle section 
Germanium fr 

talline stru 

this stru 


making 


not entirely satisfactory 


turl ances formed 


ment there are 
tations. Most 
the fact that the junctio: 
does not lend itself to switching 
tions. Frequency respons 
because the capacitance 
thus its dc impedance 
But despite limitat 
picture predicted 
thorities transistor 
find their principal 
tic CON puter if 
Ing Vacuum tube diodes and tri 
tubeless units will reduce 
the computers considerab 
haracter of germanium 
make more uniform res | 
About 40 percent of the vacuum tu 
ised in radio and television sets 
also I € repla ed 
makes this possi 
inybody S Luess 
Now, germ 
twice 
But the pri 
increases and 
field 
Looking ahez 
hese tubeless 


' 
istrial control 


power Cé apa 
tors But S 
iture development 
rol equipment or 
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/nterior vacuum impregnated 
with inert wax for permanent 
proteciten against fumes 
gad moisture 


~~Germanium woter 
soldered direct to 
i base. Wolter is not 
Tapered case of moided ploted 
phenolic with gloss filter 
shows direction of 
current flow ————» 


R Re 


CROSS SECTION OF a typical germanium diode shows the simplicity of the devic 
Extensive use of this unit will be made in automatic computers and radio and tel 


vision sets. Tota! length from pin-end to pin-end is less than one inch. Other germaniu 


devices that have been developed are area 


rectifiers and transistors 
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But Signal ¢ Orps 
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y had developed, with Bell Tele 
one Laboratory's help, a radio tele- 
converter which used transistors 
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Use of Magnetic Amplifiers 
Is on the Rise 


L, sannet | 
Tubeless magne m re 
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tic amplifier k pt 
hanging the volt 


Defense Department Divides 
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GE Predicts Wider Use of 


Ceramic Transmitting Tubes 
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Oil- feed pressure — ~ 





HOW OjL PRESSURES ARE distributed in plain journal bearings that are fed by an 
oil hole (left) and an axial groove (center) and a circumferential groove (right). 
NBS studies indicate that rate of oil flow is affected by these pressures. 


Oil Flow in Plain Journal Bearings Analyzed 


A SIMPLIFIED METHOD of analyzing 
the rate of oil flow in plain journal 
bearings has been developed by the 
National Bureau of Standards to aid in 
the study of bearing design and opera 
tion. The researchers attempted to find 
involved in supplying an 
adequate oil flow to maintain a load 
irrying film and to dispose of tric- 


ional heat deve loped in the bearing 


the factors 


’ 


wo factors were found affecting 
he flow of oil from the ends of plain 
ournal bearings fed through an oil 
hole, an axial groove on the unloaded 
ide, or a circumferential groove: one 
pressure; the 
other involves the hydrodynamic-film 


re Its from the oil feed 


pressure supporting the load. In bear 
with a circumferential groove, the 





flow due to the hydrodynamic-film 

pressure is negligible in comparison to 

iat due to orl-te | pr But in 
err 
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EFFECTS OF DESIGN on rate of oil 
flow caused by hydrodynamic pressure 
(left) and oil feed pressure (right) are 
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illustrated here. 
hydrodynamic pressure effects are nil in 
circumferential grooved bearings. 


the other two types of bearings, both 


factors Cause appreciable flow 

NBS scientists postulated that the 
rate of oil flow is the sum of two com- 
ponents: the flow rate caused by the 
oil feed pressure; and the flow rate 
produced by the hydrodynamic-film 
pressure supporting the load. Also, for 
any given type of oil-feed design, the 
two components are related to bearing 
dimensions and operating variables. 
This relationship is expressed in di 
mensionless equations 


O'pz y D ot uN 
PC a oe - 
Qu D C 4N 


Where Q’ 


pressure 1 


flow rate due to oil feed 
og flow rate due to 
hydrodynamic film pressure; 


i 





















08r- a T 
Circum groove 
é 
06 + + 4 ine 
a 
Oy ee a ae 
pc® Axial groove 
04 ; r t +— 
f « 
02 bg ee 
© C+0.003 in. nominal 
pa * C0005 in. nominal 
9) 
0 00 200 300 400 
1 


$ 
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absolute viscosity of the lubricant 


/ 


atmospheric pressure and bearing ten 


perature; p oil feed pressure 
p = load per unit projected bearin 
area; N speed of journal; D 


journal diameter; L — bearing lengt! 
and C = diametral bearing clearan 

The functions y, and wo, whicl 
depend upon the oil-feed design o 
the bearing, were determined experi 
mentaliy for the three basic desigr 
mentioned. The results are illustrat. 
graphically by plotting the paramet 
Q” against the sommerfeld numbe 
S - (uN P) (D/C)?, and plottin 
Q’ against the reciprocal of the sor 
merfeld number. 

To obtain this information, it wa 
necessary to separate the observe 
total oil flow into the two comp 
nents. Separation was done by plottin 
Qu against p for constant values « 
pN/P. On this graph, the data fi 
each value of »N/P falls on a straig! 
line, the slope of which is equal 
Q’u/p. The intercept at p = o 
Q"u. 

Results indicate that there wa 
good correlation of the paramet 
Q”/pC® with Sommerfeld number 
different bearing clearances. 1 
differences obtained for bearings ot 
different clearances when 
Q’u/pC® against the reciprocal of 
sommerfeld number are caused | 
bearing out-of-roundness, the re: 
of deformation under load 


plotti 


Organic Chemical Replaces 
Soaps in Wide-Range- 
Temperature Greases 


GREASES SUITABLE FOR USE at ten 
peratures ranging from minus 80 t 
plus 400 F have been developed 
the Naval Research Laboratory I 
addition, the new lubricants stand uj 
in storage much better than conven 
tional greases. 

NRL scientists replaced the soap 
of fatty acids, usually used to gel 
lubricant fluids, with copper phthalo 
cyanine, a blue organic compound 
This can withstand heat and oxidation 
In the past the soaps have caused th 
deterioration of greases in storage 
And they lose their ability to gel at 
temperatures above 230 F. 

Four different types of greases hav 
been developed:  -»per phthalocy 
anine with: 1) si! _.e fluid bases, 2) 
with petroleum or synthetic oils, 3) 
with synthetic diester oils, and 4) 
with fluorocarbons. 

The silicone fluid greases have per 
formed consistently at temperatures of 
480 F. The greases with petroleum 
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Reflection Plotter Helps 
Avoid Collision At Sea 
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Plastic Dies Stamp Out 
Aircraft Parts 


ST RED 


istic 1n P ace ot d 
the past two years, the company has 
roduced 200 dies 
pounds of plastic instead of 1,900 
ounds of scarce kirksite 
Savings in n 
eight of fixtures have also impressed 
ianufacturing specialists One di 
eighing 1714 tons in kirksite was 


le of in half the normal 


using 107,00( 


toolmaking time a! 
‘ = 
a piastic 
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and weighed only 
Lockheed reports 
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WORLD'S LARGEST THERMOPLA 

TIC molding has been produced by Amos 
Molded Plastics. A complete refrigerator 
door-liner with molded-in shelves, butter 
compartment, and egg racks, it is five feet 
wide, 38 in. high, 22 in. deep and weighs 
seven and a half pounds. Advantages of 
the molded liner over formerly, 
terials include reduction of 
weight, better insulating qualities, conser 
vauion of critical materials used in porce 
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Hundreds of thousands of feet of Silastic insulated 
] - — 7 } } , ep ear lL. lacy P mete tary 
cable are now produced every week Dy various wire 
ar ‘ cat le companies S 7es ranae tron N¢ tn 
J) circular mils. Applications range 
J ior the new Nouse of Commons t 
7 
cable for Arn r * é 
tre cable 
contro, Capie. 


For complete infdrmation, 
call our nearest Branch office, or 


mail this coupon Today; 
~~ 





<> eee ae ee ee ee ee ee ee ee ee oe oe ee oe ee , 
DOW CORNING CORPORATION ! 
Dept. No. R-16, Midland, Michigan | 
| Please send me | 
| (2) Silastic Facts Ne. 10 on properties and performance | 
| C) Ust ef Silastic Fabricators 
; Name = Title = 
| Company { 
Address 
| 


Silastic insulated wire and cable is in full 
scale commercial production now because 
Silastic retains both its physical and its 
dielectric properties at temperatures 
ranging from below —70° to over 500°F. 
Shock and vibration, hot oil, oxidation, 
corona, outdoor weathering and the mere 
passage of time have little if any effect on 
the properties of Silastic. With high 
thermal conductivity and good dielectric 
properties over a wide range of 
frequencies and at both high and low 
voltages, Silastic is unique among electrical 
insulating materials for traction motors 

and Banbury mixer motors as well as 

wire and cable. And no other resilient 
gasketing material is serviceable over 

so wide a temperature span or in contact 
with oil at such high temperatures. 


*T.M. Reg. U.S. Pat. Office 


ATLANTA 
CHICAGO 
CLEVELAND 


DOW CORNING CORPORATION \oammaeaians 
MIDLAND, MICH. WYMLAIL Las 


DALLAS 

MEW YORK 
LOS ANGELES 
WASHINGTON, D.C. 


in Canada: Fibergias Canada Lid, Toronto 
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in England: Midland Siiicones Lid, Londes 
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Fluid Flow Through Orifices 


RAYMOND J. NOVOTNY 


Research Engineer, Re Motors, Inc 


ON PAGES 215 and 217 are nomographs for determining 

the factors involved in the flow of fluids through orifices 
Nomograph N 

equat on for \ 

four are know! 


INSTRUCTIONS FOR USI 
To find 
W :—Draw a 
know! val lc on th 
line p—AP with 
rect point on nd* s note the intersection with tl 
index line A. Through tl} ntersection extend a | 
Cy scale to the W | 
Cp:—From the density 
line to AP and mark the 
Draw a line from tl 
and note the 
through the inter 


the u 


int Ss Vail 
the fluid on » draw a line t esired point on AP scale 


p 


ecuon « In ) I f I 1 tl density Oo! 


ind mark the intersection on it ¢ line B. Conne 
points on A and 1 read f 1 
on the nd? scale 
nord 
value on 
sponding 
find n, first 
p:—Connect ¢ 
tersection on Index Fron M ‘ 
line through nd? value t ntersect index line rol 'O FIND PERCENT OF CHANG] 
AP draw a line through to cross the ‘4 
desired value | vo 
AP:—Extend a line fror to W From. where hrough tolerance value on sca B 
this line imtersects index line A draw a line through the 4p scale. If tolerance is minus 
’ be plus. If tolerance is plus 
known point on nd? and note the intersection on index I _ ps 
line B. Starting at the p scale extend a line through the omeeams 
intersection point on B and read the required value on a . 
— © 4 ' EXAMPLE 
AP scale 


Draw a line fro 


EXAMPLE + .002 


lia of onfice = 0.020 — .000 
To find diameter (d f orifice e ressure drop across 0 020 
ing conditions 


We= 15 lbs /sec 


m nomograph e,4 = 


Change in pressure droy 
ne . - 29 no thre oh the hol. 
p = 31.2 lb/cu ft (s. g.0. 500) Or 32 psi. through the ho 


AP = 100 psi 
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The right wire for the = 
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i given © wire, a new and better cl 
<2 
; abrasion characteristics } may mean milady’s iron won't fail. A 
r 
= city’s safety is mode more certain because a solenoid sets new 
< 
a . . * 
= records in erformance. As simple © thing oS better shielding 1" 9 wiring 
p 
a — 
7 harness can be the secret Oo! clearer radio and television reception. 
2 
j~ 
{= Auto-Lite Engineers, drawing on their many years of automotive experience, 
For more complete information 









can answer such problems. os ~ 
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Wire and Cable Division 
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This sink strainer is an excellent ex 
ample of Armco 17 coming to the 
rescue when 18-8 went under govern 
ment restrictions. The other tamiliar 
ports shown are also of Armco 17 
They illustrate uses and drawing 
operations well suited for this grade 


Armco 17, Type 430 chromium stain- 
less steel is avaiiable as an ‘‘alter- 
nate’’ for many jobs in which the use 
of 18-8 is restricted by NPA Order 
M-80. This government regulation af- 
fects only the nickel-bearing stainless 
steels such as Armco 18-8, Type 302 

Non-nickel-bearing Armco 17, with 
14 to 18 per cent chromium, is one of 
the oldest standard stainless steel 
types. It is not likely to be as satisfac 
tory as 18-8 for most equipment used 
in food processing, meat packing, 
dairies, textile wet-processing, or the 
manufacture of pulp. But Armco 17 


has given an excellent account of it- 


self in products not subject fo unusu 
ally severe corrosive conditions. It is 
also suitable for heat-resisting uses up 
to about 1550 F. Type 430 has long 
been used for automotive trim and 


ARMCO STEEL CORPORATION  }R8 


1342 CURTIS STREET, MIDDLETOWN, OHIO © PLANTS AND SALES OFFICES FROM 
COAST TO COAST © EXPORT. THE ARMCO INTERNATIONAL CORPORATION 
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al 
other decorative applications on re 
frigerators, ranges and washing ma 
chines 

Armco 17 sheets, strip and plates 
come in the same gages, sizes and 
finishes as 18-8, and there is a full 
range of bars and wire. 

Forming characteristics are about 
the same as hot-rolled steel but welds 
are less ductile and less resistant to 
severe shock loading. With modifica 
tions in drawing practice, Armco 17 
will take difficult deep-drawing opera- 
tions. Bars and wire are readily ma 
chinable at higher speeds than 18-8. 

Your Armco Distributor has Type 
430 sheets in stock. He will be glad 
to supply you with technical informa 
tion and fabricating data bulletins. 
If you do not know his name, write 
us at the address listed below. 


| MCY 


W 
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Drinking Fountain Top 
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Fluid Flow Through Orifices (continued) 


NOMOGRAPH NO. 2-EFFECT OF PRODUCTION TOLERANCES 
ON PRESSURE DROP ACROSS ORIFICES 
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Smaller, Lighter, More 
Versatile Fractional 


Horsepower Motors 


} d ind weivht isabi 
ry ' ‘ new line ty t ] } , a 
ip} i i new ine ¢ Iractional lorsepowcr 
ICsipt ited as Form Cs. in Orporates many diffe rent 
features According to the manufacturers, the 
moto Wel iS } is 0U pel ent less pet horsepower 
+} +} ' Bol rn ry] nd cr ll ' ¢ 
nan 1 MOdcls | pla Ss, al is Smaller in si2¢ 
1] 


tion, its field of appl.cation has been increased, 


rance modernized 
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lity, and 
motors 
t design 
torm G 
! : 
In add 
and its 


ippea 
Phe 


motors 


losed fan 


itor start) 


are available in open dripproof ind totally 


cooled models in types K (polyphase), K¢ 


it phase ), and KCP (permanent 


capacitor). These have a variety of applications such 
pumps, fas Ower compressors, othce and hon 
ppl I ind mot rized tools of all types 
The Sor for the lighter weight and smalle: 
ze 1s a balanced electro-thermal design, plus more eff 
e ventilation, and a greater use of aluminum for str 
“hae ae TI a ae inding is made } 
1 pa he aiumin 1 rotor winding 1s made ya 
m-pt l ( tin pro S$ which produces a denser 
liy ly . ‘ 
Itin lf iniform performance. Larg: 


y with the winding, give a 


imo f air flow within a relatively small spac: 

A ly ) 1 locking device holds the rotor in 

pla This d t vith the thrust-washer assembly 

ort orbs moderate thrust loads 

1 1iires MO mat In the resiliant base motor 

a double hoaded let pressed on each bearing 

1 the of ld a by the formed latches 

() t] lient ring is emitted and 
t late} i h rectly on the bearing nose 


inum are the flat disk type end 


hi 1 nforced for extra strength to with 
; al bas : ian : 

id th O il and 1-t} st loads. The steel 
, h htw r] it strong, with its surface phos 
t zed tor corrosion protection 

1 ] ] 

Ihe motors h NEMA standard mounting dimensio 
and hat wit] ngle phase form G motors. F 
fl t our otor can be rotate 1 appro» 

' ] { {ro r lin either lirection by 1 
| } 10 motor. This also 
p th I yf the or abilit t opera 
' 
I ingi 

| lubr yn Sy was designed with a special sleeve 

ind thrust bearing, in which provision was made for con 


piete oil retention and 


tion of the bearing or the 


circulation regardless of the pos 


lirection of the load. Oil capacity 





SHOWN ABOVE is the 12 hp, open dripproof, capacitor-start 
form G motor, having all-angle sleeve bearings. It weighs 5 
percent less per horsepower than the models it replaces 





THE VACUUM PRESSURE CASTING PROCESS used to 
the aluminum rotor, 


device, 


produces a denser winding. The lock 
keeps rotor in place, maintains correct end 


t ge £ ‘ pply isily refilled 
lisass lv of t oto 

The new insulation system in the motor is said to w 
tand t oils, mild acids and alkalies, and 
However, no cellulose, or other natural insulating mat 
have be sed. Nylon is used in slot and between-; 
insulation and wedges. Wire insulated with Formex 


sed in the windings, and a red glyptal varnish is 
on the entire stator assembly. Split-phase motors, r 
heat-resistant material in the starting windit 
have glass insulated wire added for additional safety fr 
t ninai board of textolite supports the « 
: 1 


tion t ils, automatic reset overload protective d 





I earings 1s i! fo pe mor an U P rcent greater 
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than th } resent desigr The totally er lose 1 fan-coolr , 
! + . + ’ ] 
is well as the {ri proor mo lels of the motor are built in 
1 } = = 1 . . 
ot evce-Dearil | | bearing general purpose types 
he pee a gp an il 1g 11 purpose ype 
rh rin yi tion, for extra heavy thrust load 
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THE TOTALLY ENCLOSED, fan-cooled form G motor (left) 


is compared with its predecessor of the same rating. The new 
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Forged Stainless Steel 
High Pressure Globe Valve 


This forged stainless steel globe valve has parts that 
are machined and welded together to give a full flow 
through valve. Packing gland bolts are eliminated, and 
the size and weight of the valve is reduced by 75 percent 
over cast steel valves. 

The valves are polished internally to help prevent 
orrosion, and are then welded closed. They may be used 
with poison liquids and gases, and are in the 10,000 Jb 
lass. The valves may be furnished with either bolted 
or welded caps, and screwed flanged or socket weld ends. 

The material used is stainless steel, type 302,304,321, 
and 347 for the value bodies. Stems and discs are made of 


>» 


a new stainless steel known as #322, which is now avail 


able, with the good combination of a high degree of corro- 








c sion resistance and uniform hardenability 

- The 10,000 Ib valve measures 12 in. end to end, and 19 
. - in. from center to top with the valve open. It is said 
(rc to have four times the tensile strength of the cast steel 
C Cc valves. A 4 in. cast steel valve is said to be more than 
Gites 6 in. end to end, 48 in. from center to top, and classe d at 
> i »,500 Ib. The one in. stainless steel valve is 43 in. end 
; = to end, and 54 in. from center to top with the valve open 

r Valves can be furnished from } to 6 in. either hori 

- zontal or angle. Check valves are of the piston type. 

r 
- = A. F. Hoppe Engineering, Inc., Greensboro, I 
S 
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Plug-In Type Electric Circuit Controller 


+} 
A compact universal electric-circuit controller with 





rweEwNGI 


large power handling capacity, is now being made for 
onverting low-power-level signals into control signals of 
1 much higher power level 


rhe new plug-in unit, known as Regohm size 3, is a 


ontrol which can be utilized in voltage, current or speed 
regulation, and can be adapted to important functions in 
ervo systems. Compact design is said to make the new 
regohm adaptable to rotating machinery, line and load 
regulation, rectification, battery charging, servo mechan- 





sms, saturable reactors, and close differential relays 

The unit is available in a variety of forms to suit par- 
ticular applications. It can be built with 20 standard fin 
10 extra heavy fingers 
ot ? amp Capacity Fingers may e conne ted w) parallel 
when control circuit currents are greater than these values. 
An auxiliary contact is available which makes it possible 


to design resistance banks with zero minimum resistance. 


Like other regohm units, the coil circuit can be operated 
from signal sources of widely varied voltages and fre- 
quencies, A minimum of 1.5 w is required for the coil 
current which is available in impedances varying from 
0.01 to 10,000 ohms. The unit operates directly on d- 


or 50 to 60 cycles a-c. The new regohm is 2 in. x 2 in. x 2 
in., and can be hermetically sealed 


gers of 1 amp, 12 w Capacity, o 
















r 
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Electric Regulator Corp., South Norwalk, Conn 
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To write piping specs faster... 
Go right to your CRANE Catalog 





You'll write "em up faster then—for many reasons. Your Crane 
Catalog not only contains an unequaled selection of quality 
piping materials, but also lists every item so you can find it ina 
hurry... find out all about it, too. Complete breakdown on 
every valve and fitting includes sizes and dimensions; tabulated 
pressure and temperature ratings; design, material, and cone 


struction details. 





n addition, there’s an abundance of general engineering data 
in the Crane Catalog to help you over many hurdles in design- 
ing piping systems. And today—when work loads are heavier, 
replacements harder to get—your product gains added value 
with customers when it’s equipped with dependable, longer 
lasting Crane Quality piping materials. 


LOOK TO THE LEADER...CRANE... 
FOR ALL YOUR PIPING EQUIPMENT NEEDS 














- 


GATE } ) : FOR ALL-ROUND SERVICE 
VALVES § on steam, water, oil, or gas 
cio lines...Crane recommends 


125-Pound Iron Body Wedge 
Gate Valves, brass trimmed or 





all-iron. Available in Non-Ris- 
ing Stem, O.S. & Y., Underwrit- 
- ers’, and Quick Opening pat- 
° terns. Screwed, flanged, or hub 
SCREWED ends. Sizes: 2-inch and larger. : 
FITTINGS See your No. 49 Crane Catalog, 





. - pages 77-81. 
; 
Water Feed Filter by 
R. P. Adams Company, Inc, 
Buffa N. Y, 
d FABRICATED | | | “FLANGED 
¥ PIPING FITTINGS 
a 
| ; 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

» me All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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A line of Super cushion air cyl 
inders, designed with a new type ot 
fl ( shion sealing, gives positive 

shio tron, combined with auto 

ny action tor fast return 

In addition, it has the advant 

of eliminating possible binding 

| Uf king which is cncount 1 in 
other methods where close metal fits 


required to make a seal. Although 
there is almost no wear on the sealing 
element, it automatically compensa 
for wear by its ‘sealing with pressure 
haracteristics. This new cushion d 
gn gives a lower friction factor 
The cylinder also uses a new-type 
packing nut, incorporating a piloted 
diameter which will give perfect align 
ment. The female adaptor feature is 
an integral part of the packing nut 
Phis packing nut adds rod bearing 
length, eliminates the necessity of 
eparate female adaptor ring, and cuts 
lown on the stocking of rod packing 
The metallic male adaptor ring 
ised in the piston rod stuffing box 
ype | 
life of the rod packing 


vives added support to the chevron 
packing, which will extend the 


The metallic rod wiper ring gives 
rotection from dirt and grit The 
ere } 


cCxXIpit pronze rings mountec in 


nthetic rubber wipe off the dirt with 


Air Cylinder With Flexible 












Metollic rod 
scraper 
\ 


4 
Adopter f 


ring 


4 
Oring # 
static sec 


ir knite-edged conical  surfa 
his device is self-adjusting 

Additional features: Hi-tensile 
rod construction; Piston rod and in 
ternal cylinder tube surfaces are hard 
hrome plated. The controlled com 
pression of both piston and rod 
packings will permit field installations 


Cushion Sealing 


Fine cushion 
odjustment 







New flexible 
cushion sea 





Basic design of the cylinder 
safety-stressed for air line pressures 


to 100 Ib psi. The cylinder is avail 
ible in seven standard styles. Capa 


- d I 
ties of 100 Ib to 12,000 Ib, for pow 


movement in any direction 


onlinive 








New Toggle 


1 new series of waterproot toggle 
| leveloped to meet military 
tions, open and close electrical 
nderwater, are said to run¢ 
tion perfectly from 65 F to +165 
F, and withstand salt spray, shock 
nad ition 
The witches are furnished with 
from 20 to 200 amp, in toggle 
ranvements of momentary on or Off 
| stationary on or off, with one or 
o | ounting. Switch body i 
nol le { rubber ‘ 
1 Gd clope { and mo] led Dy thi 
VV aterproot lead Wires are 


t 

unized into the rubber case and 
ecome integral parts of the assembly 
is does the switch mechanism itself 


The switches are suitable for us« 


with power and machine tools, vehicles 


I 
tarr nlement ' > 
farm implements, and appliances 
Riverside Mfg. & Electrical Supply 
10228 Michigan Ave., Dearborn, Mic! 





Switches are Waterproof 
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RADIO CASE made of 
Boltaron — the tough, 
new low-pressure 
formable sheet. 


Any experienced plastics fabricator can do it for you by taking advantage 
of the low-cost molding methods that Boltaron makes possible. 


Formability — Any simple or complex shape can be formed in Boltaron with low-cost 
molds and molding equipment 


impact Resistance — Boltaron is unharmed by blows that dent sheet metal, shatte: 
metal castings. Boltaron tote boxes (any shape or size) can be dropped from a 
second story window . . . last indefinitely. 


Other Features — Boltaron can be produced in any color and in several finishes 





Colors are an integral part of the Boltaron sheet, won't peel, chip, crack, or scrape 
off. For further details write for illustrated booklet to 


BOLTA, Box 308, Lawrence, Mass. 


Form 


"is 


Saw 
USES Dink _ zon — Punch 


OFFICE MACHINE HOUSINGS pay Bolt 
ADV. & DISPLAY SIGNS ————————_—_ 
AIRPLANE AND AUTO TRIM —_— “ce 

FENDER GUARDS Rivet Sand 


PACKAGING 
TOTE BOXES 


LUGGA SE eae Sew 
INSTRU MENT PANELS \ 


Print Hot Stomp 





BOLTA 


Plas he 





NEW! Boltaron 6200, a plastic of remarkable chemical resistance, NOTE: Our Custom Molding Dis 


is avaiable through H. N. Hartwell & Son, 947 Park Square Building, compression molding of all types. Writ 


Boston, Massachusetts. Division, BOLTA, Lawrence, Massac! 
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Waterproof, Stainproof 


Beauty — Color 
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4-Way Master Valve for Large Bore, Air Cylinders It 


model MV-4-375 

{ with pilot valves to provide automatic and 5s 
mati Operations Operations, ant 
insufficient 
cylinders of 6 in. di 
more, the new valve is appli able where larger 
tain assembly methods 
than rely on the « 
ie valve for the correc 


This new air control valve 


sequence of 
ontrol pancling Said to eliminate 
or excessive dwell in air 
ylinders are used in 


rimping and staking. Rather 


Is 


judgment 
? 


of cylinder pressure, this pilot operated, 4-wa 
ilve is used in conjunction with two auxiliar 
ilve I'he momentary operation of cither of th 
lve iu 1 shift in the valve spool, resi 
ovement of the double acting cylinder piston. TI 

e causing the piston to advan is under « 


y hand, foot 
noid After the piston has rea he | the end of 4 


builds u 


pre 





New Alloy W 


An alloy is now being produced that is said 
ally efficient properties for machining, bearii 
| [ Called C 
1S bearings, and for 
1d 


7 
1 cr ° x , + al 
qaing rod withou 1ux 


asting and he if ] Ipation 


il mit mas a We 


I he i 


pproximate composition of the alloy is: 8 
zinc; 5 percent copper, brass, or bronze; 3 to 
older: 3% percent aluminum with one or twe 


t 
leviatior The metals are melted together; then 
n ontaining muriatic acid, some smelter 





O ingredien ire used to produ a wet 
i which mixed with the molten metal. Ir 
lh een broken dow into three t 
on he ir metal contain ome lead 
n 1s more alumir and the welding rod 


lightened with more aluminum and chemical treat 
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Plug-In Construction on New Calibrator 


The features of the model D-2 cali 
brator, a device for the accurate gen 
eratson of pulse trains, include: a new 
mechanical design using plug-in type 
construction to simplify construction 
and maintenance; improved ventila 





tion; an added selection of pulses 
available from the rotary switches: and ‘ 
improved appearance of the fron 
panel 
The model D-2 calibrator has 17 
different pulse rates available at the 


output connections Coincidence <« 


cuits are used to make negligible the 


phase lags between the various outputs 
Because of the wide range of out 
puts, together with the low phase la 


the instrument is used for the cal 

bration of synchroscopes, and the time 
delay generators made by this comp 
It may also be used as a secondary 


wanes chamAned ac 





» moacter timing 





iced by th ( i ‘ 
idversely aft iby J 

present! z fa 
5 throug j Nn » zZ 





ttern 
he Kaynar f 
820 BE. 1 [ | ( 


—CONTINUEFD ON PAGI 





J 









continued 



































Optional 


hy | [}-——-4"" >} . 
thy ~# i . — 
VOMIPIGIY oe } a or 
closed aliens = Ori}f 
2-way Solenoid ap — — arn an 
valves a-c ora-c | io ti0 








A ni 
i i 
Gia: < 
coe : 

& 7 oN } 
CE a” \, ) lil 

| 5 \ Y 0 

a oe - bea! " 

ut 
— 1 oh 
HNN I 

mn 7 JliTIe 

Lassa - 1 pu 














' . ~ 4° de 
<3 4-Way Master Valve for Large Bore, Air Cylinders r 
. | d « qi 
: : Chis new atr control valve, model MV-4-375, may be opens the sequence valve. Since the sequence valve « ” 
3 | with pilot valves to provide automatic and semi-auto be adjusted for the desired pressure, air is admitted BS 
s\2 na Operations, sequence of operations, and remote the pilot side of the pilot-operated bleeder valve, th ia 
; 7 ontrol paneling. Said to eliminate insufficient pressure opening this valve and causing the master valve spool on 
: or excessive dwell in air cylinders of 6 in. diameter or shift and return the piston to its starting position ; 
! more, the new valve is applicable where larger bore air To avoid interference of air pressure for operating the x 
~ ylinders are used in certain assembly methods, such as pilot valve, a small hole in the line is used to bleed off i 
.'e2 rimping and staking. Rather than rely on the operator's the air pressure that would otherwise be tr ippe 1 when th 
judgment in controlling the valve for the correct amount sequence valve closes at the maximum retraction of tl - 
= of cylinder pressur this pilot operated, l-way master piston The new 4-way valve is said to have prov 
7 is used in conjunction with two auxiliary bleeder reliable and accurate in field installations. With only « 
> ilve The momentary operation of cither of the bleeder moving part, the vals has a positive bubble-tight s} 
i= ilve iuses a shift in the valve spool resulting it off: is non-corrosive and self ompensating for wear 
ig O nt of the double acting cylinder piston. The bleeder is compact. Designed for use with air, oil or water at 
| iu the p ston to advanc is under control of pressures Iro zero to 150 pounds, it 1s available for 
\= operator and may be operated by hand, foot, or sole with standard pipe sizes of 3, 3, 4 and 3 inch S 
noid. After the piston has reach 1 the end of its stroke t) 
pre letermined amount of pressuf builds Ip which ( } S ( ( t 
Ss 
n 
r 
- . m . 7 t 
New Alloy With Unusual Properties 
a + 
An alloy is now being produced that is said to have There is no oil impregnated in the metal when it is t 
tally efficient properties for ma hining, bearings pres used for dry bearings. One drop of oil is used on the 
i asting, and heat dissipation. Called Chemalloy, bearing at the start before the chemicals work to the sur ( 
the metal may be used for dry bearings, and for welding face. Water may be used as the initial lubricant. The 
iluminum as a welding rod without flux heat expansion ts less than 1/10 that of steel, or 0.0000265 | 
The approximate composition of the alloy is: 85 percent It was discovered that the process is effective in de 
zinc; 5 percent copper, bras wr bronze; 3 to 5 percent ontaminating zinc-based die metals after exposure to lead 
older; 3 percent aluminum with one or two percent § After being contaminated by lead, the zinc dies ofter 
leviation. The metals are melted together: then a chemi rack as a result of their impact strength being reduced 
il mix containing muriatic acid. some smelter slag and The manufacturers claim that the alloy defies rust 
other ingredients are used to produce a wet chemical _ resists corrosion, works without lubricants in moving parts 
mass which is mixed with the molten metal. In practice and remains cool while being lathe-turned 
the metal has been broken down into three basic ver Other characteristics are: hardness, 60 Rockwell B 
sion the bearing metal ontains some lead isting tensile strer 1, JU,OOO Psi; ompression strength, 100 
metal has more aluminum; and the welding rod has beer 10 psi; begins to liquify at 400 ¢ 
lightened with more aluminum and chemical treatment Chema A iates. Santee. Cal 
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Plug-In Construction on New Calibrator 


The features of the model D-2 cali 
brator, a device for the accurate gen 
eration of pulse trains, include: a new 
mechanical design using plug-in type 
construction to simplify construction 
and maintenance; improved ventila 
tion; an added selection of pulses 
availabie from the rotary switches; and 


























‘ 
improved appearance of the front 
panel 
The model D-2 calibrator has 17 
different pulse rates available at the 
output connections. Coincidence cit 
cuits are used to make negligible the 
phase lags between the various outputs 
Because of the wide range of out 
puts, together with the low phase lags 
the instrument is used for the cal 
bration of synchroscopes, and the time 
delay generators made by this company 
It may also be used as a secondary 
quency standard, as a master 
oscillator for pulse equipment, for the 
generation of timing signals for oscil 
lographic recording, and the det 
tion of jitter in delayed signals 
Simultaneous outputs having  th« 
following pulse spacings are availabl« 
10, 700, 1.000, 10,000, and 100.00 
Small Nut | 
This multiple lock-nut fastener, 
called the gang channel, is of such i 
smal! design as to make its applica = 2 
tion interchangeable with the standard 
type of anchor nut. Containing spring ‘ 
steel lightweight locknut inserts, this 
multiple nut fastener is said to be nat 
rower, lower, lighter, and stronger 
than any similar product 
Made of 24 Alclad aluminum alloy 
to Army and Navy Air Force specifica 
tions, the channel portion features a 
double-vertical wall, giving high push 
out resistance, plus maximum rigidity, 
therefore requiring less riveting for 
attaching. Its small nut size also al 
lows close center to center spacing 
The gang channel is as narrow as a_ locking resilience and are impossibl produced by ¢ ompany, the 
standard AN-366 anchor nut, making to damage by cross threading. Using are not adversely aft | 
it possible to install wherever stand- all threads for load carrying, they ar or solven 
al cates nuts were used made elliptical at the upper porti Made 
The inserts used are the spring stecl then heat treated to give a strong § trom 8-32 tl i in.-28 
high temperature self-locking nuts. flexible threaded portion which grips gang channel } ( 
made by this company, which have the bolt within the span of the nor- regular hole spacing 
good wearing qualities, and are of light mally required number of threads, hole patter: 
weight material. They are said to be without requiring an auxiliary locking The Kavnar Mi nner 
stronger than any bolt, have high device. Like the self-locking anchor 820 Los Angeles, ( 
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Visual Flow Line 


Indicator in Small Sizes 


A simple, positive flow indicator is now available which 

incorporated into the line, and gives instant visual 
inspection without the necessity of reading pressure gages 
Known as the Liquid Eye, this indicator consists of a brass 
housing in which is inserted a transparent high pressure 
pyrex tube with a ceramic eye which visually magnifies 
when the liquid line is full. The straight through design 
p, and construction is such that 
it is not affected by the most commonly used chemicals, 
| 


yO} 


} 


liminates pressure dro 


utrons and oils 
The high quality brass housing and ends are machined 
to exact tolerance and the high pressure pyrex glass 


be is ground and lapped by a special process. The 


gasket material is impervious to action by liquids that are 
not affected by brass, and does not decompose or swell. 
The liquid eye has been designed with the pyrex glass 
tube spring mounted for shock resistance, and the method 
of seating the gasket against the ends of the lapped glass 
prevents the glass from touching the housing. Assembly 
is completed with torque wrenches to get absolute uniform 
ity. The indicator is so light in weight that there is prac- 
tically no fatigue factor in the liquid line. Each indicator 
is shock pressure tested under conditions which simulate a 
pressure surge when a valve is opened Three styles are 
available in copper tube sizes of 3, 3, 4 and § in. with male 
flare ends, female to male flare ends with copper flare 
insert in the female end, or with solder connections. 
The indicators have been tested and found practical 
and satisfactory in boiler feed conditioner lines, in oil 
pressure lines, diesel fuel oil lines, and refrigerant lines 
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This small magnetic convertor has been designed for 
ise in converting low-level d-c error signals to a-c voltage 
y of measurements systems. A magnetic- 
evice, weighing only three ounces and 
the metal envelope of a 6L6 radio tube, it can 


! 


sed wherever control is required from small d-c signals. 





It has been developed primarily for use on 400 cycle 
ower, giving a double frequen y output of 800 cycles. 
However, it may be ed on other frequencies by selecting 

table value of the external capacitor which tunes the 
output. Power supply is 400 cycles, 6.3 v a-c in series with 
2 51 ohm resistor. Signal input is a small d-c voltage 
illy less than one millivolt, but may be 10 millivolts. 

The six terminal hown ar ised for connecting the 
leads. Because of its stability, low temperature-ris ind 
la k of moving pari the co erter is Said to operate 


ontinuously and relial ly over long periods of tim 

Suggested uses for this hermetically sealed unit are: 
exhaust-gas temperature control of jet engines; control- 
approach systems; computing devices; industrial measure- 
ments; and servo mechanisms and electronic control systems 





River Rd., Schenectady 5, N 
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Reduce the use of critical alloys 
in gas turbine structures 


N-A-X AC9II5 ALLOY STEEL offers a means of 
reducing the use of critical alloy steels of 



















the “stainless” type in gas turbine and sim- 
ilar applications. In specific cases it has re- 
placed over half the amount of strategic 
material originally required, with no sacrifice 
of quality. 


N-A-X AC9115 ALLOY STEEL has high strength 
and toughness values at temperatures rang- 
ing from 70° F. to +1,000° F. It can be 
readily cold formed into the most difficult 
shapes; its response to welding by any 


precess is excellent. It must, however, be 
suitably coated for protection against cold 


or hot corrosion. 





N-4A-X AC91I5 ALLOY STEEL is available in bars 


as well as flat rolled products. Investigate the 







outstanding properties and characteristics of 
this steel and, through its use, conserve the 
critical material so necessary to our nation. 





GREAT LAKES STEEL CORPORATION 


N-A-X Alley Division @ Ecorse, Detroit 29, Michigan 


NATIONAL STEEL walle CORPORATION 





\ sree, 








S 
1 

, 
~~ 









iTyvrs 


>4t¥ 


WN? 


vii 





11d ) I t 
oOammet yet 
instead, the level 


hown at t 
point at wh 
icating method 

I 

th operator 
tive points as he 


other 


Lik gat 
VIC ses a dete 
wether with a vil 


vy from flashlight type batteries 


tor 1S propor 

heart of th 
tion 
etween the grid 
e firing potentta 


1 fr 


taye derive 


ich an at 


yr plotting conto. 


. | ‘ 1 , 
an easily locate a series of equally radio 


oscillator circuit If the 


l the 





Oped radioactivity survey instrument 1s 
xpensive and fragile moving pointer 


rally used to indicate radioactivity levels 
calibrated 


wearing the small ear 


is read from a 
operator 


i rignt in the 


illustration, turns the dial 
This 


convenient than a microammeter 
equal radiation. Leaving the dial 
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Three-Phase Generators 
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nish power for d ing equipment for exterior sur 
of raft, for radar and radio, and internal heating 
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General I ric ¢ Scher 1d NV. } 
\ SAMPLE CARD kni Die amples of different types, grades, and aying, or d 
Selector offers an easy way to colors are mounted on the board. Ir 1 can | 
the exact size of tubing or slees sulation Manufacturers Corp w n s. It 

g needed to insulate w Lead Washington Blvd., Chicago 11] vell to rusted steel, damp o 
r wires are slipped into the closest sed with any type 
fitting hole on an aluminum gage to TyGorust, specifically developed for coating, particularly vinyls. 
in he orrect z Seven ise or. rusted steel surfa St ware Co., Akron 9, Ohi 
a CONTINUED ON PAGE 2 

































A tiny, intricate assembly, designed 
as part of an important product of 
one of the country’s leading manu 
facturers 


HE TWO PRODUCTS pictured above indicate 

what is being done today in fine plastics 
The creamer and sugar bow! are part of the 
Prolon Ware line— 23 items in a choice of eight 
decorator colors, combining the strength and 
durability of Melmac™ dinnerware with the 
most graceful and attractive designs. The tiny, 
complicated assembly unit shown above is 
molded to the most rigid specifications and 
exact tolerances, under contract to a major 





Cream and sugar set, part of a 
lovely line which has earned | 
“The Dresden China of Meln 


Dinnerware." 


manufacturer in the field of business machines 

Services of Prolon Plastics include research 
design, engineering, die-making, molding a1 
assembly. Whatever your engineering or man 
ufacturing problem, Prolon will give you the 
best solution. 

Prolon has plants at Florence, Massachu 
setts, and Toronto, Canada. For free informa 
tive booklet illustrating Prolon facilities and 
services, address: 


Prolon Plastics (C) Pro- phy-lac-tic Brush Company 


Florence, Massachusetts 
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protection which it ts said to 
OF} rates both mechani ally 

wally to (1) loosen the belts 

( ) it off the 


i warning 


irrent, and (3) act 
bell, siren or light 


Ihe release acts instantly and pos! 
vely. Pressure exerted by an exces 
load auses a piston to move 


netnwise through the unit and this 


nt loosens the belts and cut 
off the current simultaneously Th 
irning system is hooked up to the 


1} tri-matic is calibrated for ad 
conditions of any 


the tri-matic after it has 
1 tripy 1, it 1s easy to pull the speed 
] f wk manually into position 
Ih iutomati illy cock the overload 
1) LMS! 
| new unit repla h andar 
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new design in which 
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par f the conr 
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1 and 
en to } i¢ id [ 'f 
od, the rid pur latio 
stor insulation ind wire insulatior 
nolded into one homogeneous unit 
giving 100 percent insulation, elimi 
nating danger of arcover o ition 
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be esistor i tne ¢ 


Avi 1 CUls 
pre-built into the cap tube are: (1) 
space and weight are saved; (2) cir- 


wiring is simplified; (3) the re- 

oO pro ted: (4) solder iS Sav ed: 
(5) and the connections are neat 

By varying the insulating material, 

polyethylene polyvinyl, Kel-I (for 

peratures up to 300 F continuous 


cration ), this tube 


ap connector can 
widely used for high temperature 
high voltage, low loss requirements 
the new molding tech- 
nique: (1) by selecting 
its high operational characteristics 
(2) by molding the grid cap ins 
tion and lead insulation 
to form a positive seal around gr 


ip and lead, the connectors 


Through 
materials for 
nd 


into one 

















made for many electrical conditions 


Alden Products Co., 
’ N. Main St., Brockton, Mass 
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Meets Industrial 
Requirements 


@ Easily “worked” with ordinary 
tools 


@ Takes paints and other 
finishes easily 


@ HOLDS applied paints and 
other finishes 


e Hard-smooth-grainless. Will 
not splinter or crack 


e Can be sawed, drilled, 
punched, die-cut 


e Can be curved, bent, shaped 
e Structurally strong in 

all directions; 
dimensionally stable 

e Economical and versatile 

© Choice of types, densities, 
sizes and thicknesses 


@ Types for interior and 
exterior uses 
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Here is a complete new hardboard line, manufactured 
under rigid controls, to supply a high quality product meeting 
strictest requirements of manufacturers, fabricators and other 
industrial users 

Simpson Allwood Hardboards retain advantages of wood 
without the disadvantages and weaknesses of 
natural state. They are grainless, strong, durable 
permanent and easy to work with. They are the 
for hundreds of uses today, and new uses 
being discovered 

To learn how Simpson Allwood Hardboard ca 
your problems ...and perhaps at a saving. . . write 


mation and samples, or mail the coupon below 
Ba: 
" z 
4 ry) Va. we 
> 


* 


SIMPSON LOGGING COMPANY 
Sales Division, 1065 Stuart Building, Seattle 1, Washington 


Simpson Allwood Hardboard is manufactured by 


*T. M. Ore. Lbr. C 


MAIL THIS COUPON 


SIMPSON LOGGING COMPANY, Attent Robert 
1065 Stuart Bldg., Seattle 1, Washingt 


Please send me free sample 
| am interested ir 
manufacture of 
Firm nome 
Address 
City 


Attention of 
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Electrical Inertialess Weighing System 


new electrical weighing system has been designed 
application to existing testers of the pendulum type 
ade by his company. This inertialess weighing system 
replaces the conventional pendulum type head and re- 
rder, converting the tester from constant-speed-of-pull 
operation to constant-rate-of-extension 
Resistance of the specimen, or load, is absorbed by the 
flection of an elastic spool, which is converted to a volt 
ize and measured by a potentiometer with recording chart 
On the chart, extension of the specimen is shown vertically 
and load horizontally, making the chart a stress-strain dia- 
im, with either variable (load or extension) magnified 
ondensed as desired 
I'he advantages of the inertialess system are: The 
rti practically eliminated from the weighing mech 
it 15 possible to af ply i constant rate of extension 
1 


1S 


istic spool of the weighing head elongates only 
maximum: the flexibility of drive and recorder 
wide range of cl peeds available, 
idies of progres ive 
In “j 
mps, and the chart pointer adjusted to zero for the 
xisting tare load. The driving mechanism is then set in 


eration, the specimen ts t in the tester 


] 


motion, extending the specimen by moving the lower clamy 
lownward at a uniform pre letermined rate of speed 
At the same time, by synchronized autoinatic action, the 
hart paper commences its downward travel at its pre 
letermined speed. For literal stretch recording, the speed 
of travel of the chart can be equalized with the speed of 
travel of the moving clamp. Travel speeds of 0.1 in. to 
20 in. per min are available 

As the specimen is extended, the elastic spool in the 
head weighs the load by its deflection. This deflection is 


reflected in the horizontal scale, graduated from 0 te 100 ail to 10 lb to 400 t 
hange from one capacity to another is 


is shown in the illustration. The maximum deflection of 
the elastic member under maximum lb load plus tare is only Dy chi n he elastic member rather than th 
led itire head ; can be done by non-mechanical per 


0.0015 in., so that this has no practical effect on the recorde 


ion of the specimen. The accuracy of the system is 


nt of the span, or better 1119 Blackst Py 





High Voltage Mercury Thyratron Tube 


vee tht 
In th 


Unic. 


A newly levelope i rcury thyratron tube capable of 
iandling high d-c voltages and current, has a peak anode 
of 15,000 v forward or 15,000 v inverse. The 
id control or cut-off or trigger tube 
ry filled tul known as the MT-1530, is : i 
to operate uf ler load conditions that would FP yd c equity 
mechanical switches reak down. It has a com- ; in for 
pletely shielded cathode structure, and has a grid at the 
use of the upper half of the mercury filled tube - oF ; But, | 
The tube will withstand vibrations normally encountered " 
n industrial use, and may be moved without fear of 
lamage. It carries ; ne) if guarantee 
Filament voltage is 5 v, and th irrent 
Maximum plate re 
iverage. Maximum 


Condensed mer 
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The name, UTICA, famous for quolity forged tools for more than 50 years, now identifies 
@ foremost supplier of turbine and compressor blodes to the oircroft engine industry 


BY MAKING TODAY'S METHODS ‘OLD FASHIONED” 


...there is no horizon on new ideas at VUTEC A Our engineers and metallurgists work and plan 


continually to make today’s methods obsolete. 
In the forging of turbine and compressor blades . eis 
‘ aes: So, whether you come into contact with Utica to- 
Utica is using the most modern methods, the finest ; aga 
morrow or several years from now, you'll find 


equipment and the skill born of long experience 


leadership that reflects this constant hunger for 
in forging. 


progress. Utica seeks to help most by working most 
But, the constant search for improvements goes on. for advancement. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 
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In choosing die castings — for civilian or D. 0. production — leading 
manufacturers select ADVANCE PRESSURE CASTINGS. This choice 

is influenced by a reputation for top-notch facilities, a skilled staff 
of metallurgists, engineers and technicians operating at every 

level from blueprint to finished castings, and, above all, 

unvarying standards of quality and service 


No matter how involved the casting problem, how intricate 
the design or how demanding the specifications, 

ADVANCE produces the right castings at the right price. 
This is especially important today, when many manu- 
facturers are tooling for current defense work 

or future civilian production. 


ADVANCE Development Engineers will gladly 
consult with you on cost economies and 
advise you on structural design, alloy 
specifications and finishing problems 

of your die castings. Call upon 

them today without obligation. 


STINGS Inc 


Commerce Station Box 71 
Minneopolis 15, Minnesota 
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Instrument Monitors Area Gamma Radiations 










Called an area health monitor, this instrument detects 
ind records dangerous gamma radiations in an area, and 
ounds an alarm when average tolerance limits are ex- 
eded. The devi gives imstantancous indication of ra 






















» to? riciatian roel 


il iny pre ct period, and 
thirty-day integrated record of the radiation present in 


immediate vicinity of the detector in fifteen-minute in 
rval It also contains a means of telemetering the rate 
idiation to remotely located indicating stations 


nN Operation, t irea health monitor measures and 
ords the gamma or X-ray's ionizing potential, which is 
important factor in determining the effect that radia- 


on will have on human tissue. According to the manu- 
t s& 2 MM designed as an addition to the present 
ise equipment installed in labora 
ants, hospitals, water works, and 


1s requiring records of X-ray or gamma radiations 
e The standard equipment consists of an air wall ioniza- 
me m chamber id am} lifier, and a six-foot instrument 


| that incorporates a torque-balance converter, a watt 





1 rate indicator, a cyclometer 





Its range is 4 to 5 times tolerance (tolerance is 6.25 
llirroentgens per hr), with plus Or minus accuracy of 10 
ent. Power supply is of 60 cycles, 155 volts ( l Electric ( 1 River Rd., § 





‘15 Counter Predetermines [Two Different Counts 
















i. For applications where the rate of material flow is rapid, 
soli predetermined electronic counter has wide us¢ The 

; > | predetermining feature makes possible the slowing 
a lown in the final stage of a cycle to obtain satisfactory 
if ration Of gates, shears, and other devices 


When the count of parts ona high speed conveyor belt 


|b ¥ — 
= pproaches the selected batch total, belt speed is reduced 
- y the electronic counter to permit actuation of a gate as 


final part is counted. Also, in processing continuous 


rip material, the counter measures length in terms of 

shaft revolutions, and provi les relay ontrol over the 
© drives 
The model 243 dual predetermined counter will con 


ously recycle, accepting counts up to 1,000 per sec, 


Operation without missing a 


resct after each o itpu 
nt. The output relay action may be either momentary, 
table from 0.01 to 0.1 sec, or SPDT stay-put, alter- 
positions as each predetermined count is reached 
iny two numbers from 1 to 9,999 may be chosen as the 










points at which control actuation ts to occur } , ( 115 Cutter M Rd.. Gr \ 





Miniature 7-Pin Base Thermal Timing Relay 








A sealed-in-giass miniature thermal relay, Model 207, is 115 v a-c or d-c. Contacts rated at 2.5 amps, 125 v a~ 
hermetically sealed in a T-54 glass envelope with 1.0 amp, 125 v d-c. Ambient compensated from —6 
1 miniature button 7 pin base, and is designed especi- +85 C. Used as cathode protection in electronic tul 








ally to economize on space and weight. Weight is 4 oz; gyro erection in autopilots, over-voltage and over-curre 
seated height 2} in., dia } inch. Delay periods from 5 protection, and holdovers and integration. 
+ | 


0 120 sec: standard heater voltages 6.3 v, 27.5 v, and Thom 4. Edison, Inc.. Instrument Div., West Orang N 
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Bond Testing of Bi-Metallic 
Bearing Materials-1 ~ 


HE nature of bi-metall ari can be detect 


requires close control over every brittle bond, weak bond, or even a con 


step m the manufacturing process. This is plete lack of bond with intimate physical 
not only to insure uniform quality and pre ontact, will pass these tests 

ision of the finished product, but, what is Thus, the only completely positive tests 
qual’y important, to insure the quality of available so far are of a destructive nature 
the bond between the metals Figure I illustrates two destructive tests 


* ‘ * ‘ which are used and which are quite posi 


| 


ed 1ese means, but very 


hy . on ; tpommee a ; necessary for specimen preparation make 
on caiicar dian typo te per ice them quite slow 2 The most widely use 
a material possessing qualities not obtai: test is the so-called chisel test which is 
able in a single metal or alloy quick, positive, but destructive 
ied manok cline of Chane aamboctn Off hand this appears to be a very crude 
use tofier are method of testing but it has been proven 
i that, with care, accurate interpretations of 
the results can be made and bond quality 
, t : can be kept under close control 
boone bax k. 7 ; Figure II illustrates the chisel test in 
Bearing bronzes on a steel peration. The chisel is well sharpened 


In many bearing applications, it is desit tive—however, the amount of machining 
s 
| 


1. Lead or Tin alk 
steel back 


Lead or Tin alloy overia - , grinding it at an angle of approximately 
ntermediate layer i eel ba 10-20 degrees, and then hammered down 
In the first three cases. the s os into the material till the bond area is 
surfaces are backed up with the stre reached. Holding the chisel at an angle of 
f the steci or bronze back In tl a. 20-30 degrees, it is driven along the bond 
o : acking. In the other . . . 
the bronze layer affords s one i ine. Examination of the area after chise 
’ = = — Lan 1] dics j ] ail : , 
, , ling will indicate the quality of the bond 
to the shafting in case of a fail f the & J 
overlay bearing surface, while t strength of the bond layer and nature of 
«< L a " Vv h1it ‘ c - 
, the bond. 
provides strength , b we liete , 
Bn afl canes. their valuc as a satisfe ; Table I lists the general types 
ret sient yppthos earn gd ng encountered with lead and tin 
bearing material is based entirely on th . ' “ ae 
, n steel and bronze bac 
strength of the inter-metalli ir _ — 
gical bond that can be obtained betweer TABLE 1! in a pattern whi 
the layers. The presence and quality of this ty} 


Material Type of Bor yt 
bond is assured only by constant testing tend Alen Mines Saceatte tests, a semi-quantitat 
Tin Alloy Steel Britt! results can be obtaine 

ae nna The 1 nad tates 
Lead Alloy Bronz« Ductile he use and intery 
- ¢ ae 4 
by the bea Tin Alloy Bronze Brittle d of 





ve bond 


ing process, and bond testin 
the subject of major researct 
ing manufacturers. 

The ideal bond test would uick, non The ductility of the lead alloy bond on 
destructive and positive, however these steel and bronze is due to the fact that 
qualifications are not met by any test yet the alloy layer formed during the bond 
devisec. X-ray and supersonic methods process is ductile. Tin, om the other ha 
have been developed which are quick and forms a very brittle c 


non-destructive, but unfortunately, they Ih 


ly 


g has bex 


teetir 
resting 


ompound when it is 
yed with iron or copper in the bonding 


have net proven to be positive. Large voids cess. These compounds are \ 


hat they can be 
nanner. As we 
Bearings, we base 
facts free from { 
f thie free 


tage 4 ec 


This bearing dato sheet is but one of o series 
You can get the complete set by writing to 





. FS GENIN 2 ome Aad 
} ; SLEEVE BEARING HEADQUARTERS 
Figure | Preparation of samples for Bond Sheor Test 508 S. MILL ST. . NEW CASTLE, PENNA. 
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Accurate, High Speed, 
Ten-Range Tachometers 


a guaranteed high accuracy of 4 percent of any 


g measured, this tachometer is well suited for 


erspeed tests, production motor test stands dyna- 
t stands, lal rics, and other precision speed 
ations, / racy is maintained by use of 
alibration adjustment mounted on the irstrument 
len overlapping and adjoining ranges, which are selected 
rotary switch, give more than a 10 to 1 spread in spe ed. 
+} 


indicating meter has three scales selected for good 
g 


ty of minor divisions in integral numbers Speeds 


100,000 rpm are covere { ' three models 
and troubl 


free service is said 
ise Of precision parts. No vacuum 


} 1] 
1 | 


if« components are used, and the 
indicator is the pointer, suspended 
No damage results from selection of 
wrong range or by Ove speeding 
The fixed installation indicator is suitable for panel or 
ket mounting The indi rf r is mounted in 
ponge rubber. 
Hand engagement or fixed installation heads for a 


| 


, . . | 
\ y of speed engaging applications are available. 


. 
‘ 





rv 
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New Small Size Latching Relay 


ind hermetically sealed types a 


featuring smaller size, higher 


ance, 1s now in 


‘we WNGI 


LK series, the new relays are available with 
to DPDT on the latching relay and DPDT on 
iy. Therefore, any specified contact com 

to 4 PDT (4 form C) can be obtained. A 
pyran contact pre sure gives positive 
bration force: 10 G or higher. 

il 5 amp or can 


} 
6 iry 1 
id l 





AN primari r aircraft; ar 


for ordnance vehicl Both ar 

iilable with from 6, or mor 
is Minus 1 F. Mode re availabl. ontacts. They are designed to wit 
with cold chamber capacities m 4 LASSI f electrical tand extremes of operation. Gene 
to 45 cu ft, and can give tempera nectors for equi and L cit tric Co., Monowatt Dept., 


iway St.. Providence 7, R. I 
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KAYOON Roller Thrust Bearings 
10.630° x 18.976 x 4.725 
used in Ideco $S-300 Swivels 





Takes 300-ton loads! 


Dead-load capacities to 300 tons have been obtained, 
without added weight, in IDECO Streamlined Swivels for 
deep oil-well drilling. 1 he SUCCESS of these rotary swiv- 
els is the result of advanced engineering and years of 
experience in swivel manufacture. Rugged bearings are 
vital... husky KAYDON heavy-duty roller thrust bearings 
carry the full load. 





In many other industries, machine designers find KAYDON 
bearings help make bigger machines possible, without 
unnecessary bulk and weight. If you have a bearing 


problem, contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bear 
Spherical Roller ¢ Taper Roller © Ball Radial 
e Roller Radial ¢ Roller Thrust © Bi-Ang 
T HE ENGINEFERIN G ‘ 
—_—_———————_ MM 
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Under Frequency and Overspeed Controls 
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. Ihe M ceiver, which is de a porosity HX membrane cay ot 
1 to trap no ry blown from preventing passage of mercury fron 
no ind achieve equilibrium the manometer at pressures under 17 
, idings 10 or | lso dampens psi. Finer porosities are available for 
- ind pulsations, filte 1 pr ise at higher pressures 
loss of cury When mercury is present in the cor 
lenum__tainer, the manometer will not return 
with to 0, thus preventing incorrect read- 
t 1 porous stain- gs. M ry may be removed from 
‘ I Ihe container the mercureceiver by draining, or by 
y of olybden owing back with an application of 
1 | < i pressure The Ip 
' } yugh { side of the mer c 
rma f 1 with a porosity E m 
Flow y of Mercureceiver sed at both ends 
{ ‘ of differential manometers and at tl 
iat ] ) ] nd of a sol e manome S 
, ( , ( 5 
| Yori 
New Gen MUEL! nter t overall size; a f ‘ al « ons at any a le in the 
1S model BIk O Or Prin f 1 for pre surement of strong as well as weak 
iva A lA ou vindows rements the odern rad jiation sources Advanced design 
1 h f assay laboratory, the rugg uid to give good electrical specifica 
ip, fe ( PES ind the short resolving time of t ns Nucl Development Lal 
Featur or A I] ounters also ike th sult ror P.O. Box 7034, Kansas (¢ ty, Mo 
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MAN THE PUMP 
when tHe wind 
lets you down 










When air currents abate, the farmer must supply nearly 200 farm applications. The hired hand has 
the energy, unless there is a motor to take his place truly been replaced by the “wired hand 


At the mere flip of a switch, this time-consuming 


Emerson-Flectric has carned an et i ‘ e] tation 
task can be eliminated. 

for dependability and efficiency in its motors on the | 
It was during the 1890's that Emerson Electric was farm, in the home, in business and industry. Your 
founded . . . a company which has since become a inguiry is invited on this complete line, in horse | 
leader in producing motors which have taken over power ratings from 1/20 to 5. THE EMERSON 
so many farm chores. Today electric power has ELECTRIC MFG. CO., St. Louis Mo 








MOTORS 
Ve to 10 H. P. 


Emerson-Flectric offers manufacturersof 
hermetically sealed units a broad back- 
gtound of engineering experience, cov- 
ering all phases of hermetic motor design, 
specification and performance. In addi- 
tion, unequaled, specialized facilities are 
available for the production of hermetic 
motor parts. Cooperative engineering 
service is available without charge. Write 
us today for Free bulletin No. M106 
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LEADERS IN THE FAN AND MOTOR INDUSTRY SINCE 1890 
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SHOCK and VIBRATION NEWS 


BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION | 


can YOUR equipment stand the shock 
of carrier landings ? Barrymounts can! 








Official United States Navy Photograph 


New military specifica- 
tions for all services re- 
quire ruggedization of 
your equipments with 
their mountings. 


Ruggedized Air-damped and All-Metl Barrymounts and 
mounting bases are now available to meet the shock test 
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272 
(USAF), and ANE-19. These mountings hold your equipment 
securely and maintain uniform performance characteristics 
even after the repeated shock of many aircraft carrier landings. 


For frill information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs: 
Catalog *=524—Ruggedized Barrymounts and ruggedized 
mounting bases. 
Catalog =523—Air-damped Barrymounts and mounting 
bases. 
Catalog ~509—AlIl-Metl Barrymounts and mounting bases. 


THE & A ge ee Y CORP. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atiente Chicege Cleveland Dollies Dayton Detroit Los Angeles Minneapolis New York Philedeiphic 
Phoenix Rochester St. Louis Sen Frencisco Seattle Teronte Weshington 


— eee m7 
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Miniature Magnetic Head 


This  miuniatur 
nodel HA 10. Only &% 
1 in. long, was developed to _ 


higher component 
memory storave syst 
The small size 
of heads that can be positioned 
1 magnetic drum, and permits shor 


registers The non-abrasive core 


from hard ferrit will not 
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rapings 1a if’ 
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kc, having 13.8 


nd 11 ohms of d- 
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It requires 90 ma of w 
ind produ es 0.4 v ot | 


from center tap to 
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Borescope For 
Internal Inspection 


The Borescope is a long 
id accurate optical inspection ins 

nt, which has been developed fi 
research and inspection in aircraft at 
ircraft component plants. It 

1 to investigate and inspect the 

ie walls or surfaces of a hollow 
ing, such as engine cylinders, 
rankcases, which are accessible ot 
through a small hole 

On engine cylinders, the thread 
hole for the plug is large enough t 
insert the borescope, in order to gi 


lear and illuminated view of t 


ylinder walls as well as the inter 
irfaces of the cylinder head O 
crankcase, and other hollow castings ¢ 


housings, a screw hole of half 

liameter will be large enough to pe 

form a complete internal inspectior 
The internal walls appear magnifi 
the optical field of the instr 


' . 
ana it 1s possi le to study the 
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w Parts and Materials continued 
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Replaceable Cap 
Lowers Electrode Costs 


and crit 
onserved with 
this new cap electrode. It 


1 P } P 1 
Ele roae osts ar iower 





onsists ol! 

nk and a replaceable 
’ 

elatively small and 
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FOR TRANSPORTATION 
AND INDUSTRY 


NATIONAL has a background 


of over eight decades 


in producing quality malleable, 


heat-treated malleable and steel 


castings— ideal materials for 
economy and dependability 
in manufacturing automotive, 


agricultural and 


other equipment. 


NATIONAL's unparalleled experience — 


coupled with a continuing metallurgical research program, 


rigorous quality control standards, 


and completely mechanized foundries 


in strategically located cities — is at your disposal, 


Sales offices and engineering facilities 


are located at all five plants listed below. 








A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27 


malleable iron is made 


minute film tells h 
tested 

used .. . how its production ect 

ductility, machinability, toughness 

will give you a better finished product 


Available for group showit gs 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, IIl., 
and Chicago 50, III 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANY 


CLEVELAND 6, OHIO 
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RUBBER | 
ENGINEERING 


BRAINS 


AT WORK 


\ 








Primarily, ACUSHNET sells rubber engineering “brains” — spe- 
cialized, collective engineering skill that produces the solution to problem 
jobs constantly confronting the users of “precision’’ molded rubber parts. 

ACUSHNET accomplishments in this specialized field of precision- 

i” production are widely recognized throughout industry. We count among 
t our customers many of the nation’s leading manufacturers, as well as 


smaller producers of quality products. 


i? 


! 
wre 


mieWwNUEY 





Our Engineering Staff will gladly study your prints and recommend stocks 
with properties to meet specified conditions, or work with your engineers 
in the initial stages of their designs. Our staff is particularly 

adept in designing molds that 


fy j 
i j pew rovide maximum roduction 
f° As / a (7? > 7 Pee # 
~,¢ , Sit A efficiencies and economies. 


POCESS COMPANY Send for your copy of the 


es ~ ca “Acushnet Rubber Handbook” 
nes. 





Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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inexpensive in comparison with 
conventional one-piece electrode 
When the vn ne face of the 
electrode is no longer serviceable 
is necessary to replace only the in 
pensive cap. A corrugated skirt 
the cap provides positive electrical ar 
thermal contact with the shank, wh 
the fluted water hole in the sha 
assures maximum cooling efficien 
The design of the cap skirt and shar 
socket provides positive alignment 


} } Mall ry ~& ( ] 
Indiana 

Miniature Pulse 
Transformers 

This miniature pulse transfor 
the first of a new series of transforn 
designed for low power ap} licat 
to be used where spa sap 
The es ced size is 3 
one weighs less than 1 oun 1} 





nits direct mounting with its leads 


tne hassis 


special I i ) 

se time, with iy ¢ 
iL’ i ood “ | 
pulse t¢ hnigques standard reque 
response is from 1 K¢ to 
megacycles, which can | shifted 


a higher or lower frequency range 


nay be required. TI insfo 

in be built of H 

tt continuous ope ms a ( 
PCA Ei el 1 


Pocket Size, Non-Ferrous 
Hardness Tester 


of non-ferrous material. 


than five ounces and measures fiv 
inches in length 

Outs tanding features include dit 
reading scales, one incorporates a 
rately correlated numerical equivalent 


of the Brinel 500 KG. 10 


ull testing equipment and 
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NOTE : 

BULB, CAPILLARY 
AND BELLOWS 
ARE COMPLETELY 
FILLED WITH 


CONTROLLING WIDE RANGE OF TEMPERATURE by means of one 
adjusting device is a problem solved by a liquid filled Clifford bellows 
assembly. Such an assembly permits the use of one knob to adjust do- 
mestic cooking oven temperatures by remote control from 200° to the 
top limit of the oven, and industrial oven temperatures to as high as 
650° or 700°. It can also be used where temperature range is low 





CONTROLLED 
STEAM 
OuTieéT 


UNCONTROLLED| 
STEAM 
INLET 





CONTROLLING STEAM for use in process equip- 
ment is a typical application for Clifford liquid 
filleel bellows assemblies. Cross-section shows a 
Leslie Temperature Regulator used in cooling serv 
ice. The rugged, thermostatic element is liquid 
expunsion type with adjustable temperature range 
as high as 350° F. 


MAYBE YOU, TOO, CAN BENEFIT from the use of Clifford 
Hydron Bellows Assemblies. Besides controlling tem- 
perature, these flexible, leakproof, metallic bellows are 
also used to: (1) seal rotary shafts or packless valves 
against liquid or gas leakage; transmit motion hy- 
draulically to remote points; (3) provide for thermal ex- 
pansion in many types of applications; (4) provide 
shock mountings or vibration dampening; (5) permit 
motion in a vacuum. 

Write Clifford Manufacturing Company, 122 Grove 
Street, Waltham 54, Massachusetts. Division of 


APRI 


I-NGINEERIN 











DESIGNERS OF CONTROLS FOR ELECTRIC 
AND GAS RANGES use Clifford liquid filled 
bulb and bellows assemblies to control tempera- 
ture. Bellows movement is used to operate switches 
that turn electrical heating elements on or off — 
or to turn valves on or off in controlling flow of gas 





NO. 1. Liquid Filled Bellows Systems 


Bellows Di ge st a A he dye 


@ Permits wide temperature range and 
remote control with one device. 





(1) HEAT APPLIED TO BULB 
CAUSES LIQUID TO EXPAND 


~ 
- 


BELLOWS EXPANDS, EXERTING 
RESSURE WHICH CAN BE USED 
TO CLOSE SWITCHES, VALVES, ETC. 


The bellows movement is closely proportional to the temperature range 
throughout the entire operating range of the system. The differentiol 
required to operate a device is directly related to the range of temper 
ature to be controlled. A device requiring a wide range normally has a 
wide difterential. 


ss J 








ALL KINDS OF INDUSTRIAL PROCESSES re- 


quiring temperature or pressure control bene 


assemblies in temperature control of ovens 


steam tables, ketties and similar equipment 


Standard-Thomson Corporation. Sales offices ‘in New 


York 17, Detroit, Chicago 1, Los Angeles 
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METAL BELLOWS 




















using Clifford bellows assemblies. Pictured here is 
@ typical installation by United Electric Controls 
Company. This company uses Clifford bellows 
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Fewer ) 
Parts Simple construction, fewer parts make as- 


k sembly and disassembly easy — also mean 
ma e longer life. 








| Lenbly CURTIS universat joints 
ree Simple construction is not the whole story. 
s tA ¢ A combination of modern design, wise choice 
\ aR of alloy steels, with a special heat treatment 
xX ee for each part, give greater strength with less 


(2 \ G weight. And you can depend on Curtis cata- 
He log ratings — they are based on hundreds 

7 i of actual tests. 
ONLY CURTIS OFFERS ALL THESE ADVANTAGES 


Availability — 14 sizes always in stock 
Simplicity — fewer parts, simpler construction. 
Government Tests — complete equipment for govern- 


ment tests in our plant. 
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Write today for free engineering 
Cc data and price list 


CURTIS UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVE. SPRINGFIELD, MASS 


As near to you as your telephone 


A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 





Stock Fewer Spares ... You Can Use 
Nicholson Valves for 
> Any Pressure Medium 


Nicholson control valves offer maximum for each 52 in service. Unlike many 
adaptability A rubber processor re poppet or balanced piston valves, they 
ports that they carry only | spare valve can be used for steam as well as air, 
gas, oil, or water. Specially treated hard 
seats and easy repacking cut mainte 
Send nance time. 


for 
Catalog 






Lever, foot, solenoid, motor 
types; size 44" to 2'2”: press 
to 5000 Ibs 


200 Oregon St., Wilkes-Barre, Pa 
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TRAPS - VALVES: FLOATS 
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Unbonded Resistance 


Wire Strain Gage 


The unbonded resistance wire 
gage 1s now available for the meas 
nent of tensile and « \ 

This instrument Ss a 

ul ce) n Ss 

il v’ xp ¢ ess 

5, and rength ils s 

The strau pag I nisi iw 
Knile edges for Ss} wag 
and exhibits electrical characteris 
s milar to those of th | 





The OV il] {1 ) appr 
I 
CCl 4 ng x 3 wide x 3 
high. Two a g 
orporat 1, and I nt i 
ope i 1 with un naicato 
ypes rently ed with be 
un ges 
The princip | l 1 ives Ol 
on led Strain gag ire iat 1 
sed immediately upor h 
to the specimen and that it may 
IS¢C 1 repe atedly without destt t10n oO! 


the strain gage 


Statham I 124 V’. Olympic l 


Automatic Filter-Drain for 


Compressed Air Lines 


A fi { 
which \ i oval « 
juids and so npressed 
s, with ra pe «< < 
iq S ] lesigne 1 for 
i nes O po! i le OOLS 
nder nd air-powered machin 
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PROPER DESIGN 
IN WELDED STtEL 
ALWAYS IMPROVES PRODUCT 
AND LOWERS COST 


Original Construction 


S MORE PROOF 


© it Co. 1952 


N 


1 
more rigid. 


Fig. 2. Present Weldesign in Steel 


Fig 
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CLEVELAND 17, OHIO 
The World’s Largest Manufacturer of Arc Welding Equipment 
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FLOW CONTROL VALVE 
FOR VERSATILITY 





Adjustable from completely 
shut off position to 25 
G.P.M. maximum flow. 
Will maintain constant fluid 
flow and constant machine 
feed over a wide range of 
pressures and feed resist- 
ances 

The diagrams show but two 
of innumerable circuits and 
systems where this versatile 
and better valve can be 

used to advantage. 

é Diagram illustrates typical 


( id st 
| b ia ’ = —r 
| |e dh 
Ww : ] 
ne {CD} pe : EL VAL. circuit showing control of 
: 2) “ = 





RE_ es a>) FV 5 ow COuTROL cylinder. 
f 7 
Trea | I. 2 tse ss # Diagram illustrates typical 
bd } a circuit showing control of 
AT ht} 1) q hydraulic motor 
; =, a 8 model variations are avail- 
| l Aan > I ee 
a 7 dc h, bated Adee able—* in. Pipe Size—1, 2 
REEF va’ bo pO EMO Contes, 4&6 G.P.M. Flow Max 
Seer AL d % in. Pipe Size— 10, 15, 20 
° & 25 G.P.M. Flow Max 
CHARACTERISTICS 
i. Valve is compensated type whic’: maintains substantially a con- 
stant flow regardless of variation in. inlet and outlet pressure 
2. Maximum recommended inlet pressure 1500 P.S.I. 
3. Maximum recommended outlet pressure equals inlet pressure 
minus LOO P.S.1. 


4. No drain line required 


5. Wide range of control lever rotation (270°) permits extremely 


accurate f Vv settings 


A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT. INQUIRIES INVITED 
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1 counsel, Add paver siete os 
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Cor PORATI Ny 17 HY 

| 






N OF GENERAL 
ORATION - Burbank, Calif. 


Manufacturers of Industrial Hydraulic:Control Equipment 


DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLANE 
OREGON * J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH. PA 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO 
GLENDALE, CALIF, © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE 
R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERLING CO 
SEATTLE, WASH. © ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH © WYATT SALES COMPANY, CLEVELANE 
OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. © INDUSTRIAL AIR & HYDRAUUC EQUIPMENT CO 
DETROIT, MICH. © HYDRAQUIP CORPORATION, HOUSTON, TEX. 
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New Parts and Materials continue 

its auto operation under co 
Stant or fi iing aif pressure ar 
iif flow It also continues to Operate 
when the flow of air is cut off. Thi 
feature assures drainage of condensate 

r lines when eq ipment is si } 
ijown. Any sludge or solid particle 

the air are hltered out before 

. tn + } oa 

goes to the drain chamber elimina 
ing the poss! ity of clogging tl ‘ 
{rain or causing the drain float to stich 

This new unit ts available A i 
: and 3 in. pi thread sizes fe 
in-line pipe connection § installatic 
| recommended fo flow of 
im {( press tro 10 Ds 
emperat s fre oO 0 | 

( 1.6N } ( 
High Frequency « 





Carbon Resistor , 


The Carb-ohm, a deposited carbo 
resistor, may be used for high-fre 
quency applications, particularly where 
high resistance is needed, or powe 
dissipations up to 2w are require 


> + on ] ] : 
Ihe resistors are also suitable for ele 





P 
a 
ronic equipment which its subject t 
xtremes of temperature. Carb-ohn 
1! 1 
ome hermetically sealed in glass ¢ 


n humidity-impervious casings. T 

ire available with a threaded stud 

tapped hole terminal, as well as tl 
xial lead shown 


Flush Latch for 
Heavy Duty Applications 


A new flush latch 1s being product 
for heavy duty applications where rug 


ged, severe service conditions exist 





uccess panels and inspection doors « 
heavy equipment and interior and ex 
erior Surfaces of il] ty} 
The bolt contains a spring-loaded | 


es OF aircr 


ton that allows for v iriations in clos 

ontact and misalignment, insuring 

tight closure of access panels and 7F 
doors. The latch opens only when di ' 
rect pressu! IS applied to it The op 

' — , or 

rating trigg s large enough to 
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YOU DON’T ALWAYS NEED 
MACHINE TOOLS 
FOR FINISHED 
MACHINE PARTS 


Spot OILITE 


PRODUCTS OF SINTERED METALS 














With OILITE You: 


Field Engineers and Depots throughout U. S. and Canada 


wy A AMPLEX MANUFACTURING COMPANY 
(/ 
j ML einieiil Subsidiary of Chrysler Corporation 


Detroit 31, Michigan 













ilite Products include: BE 


ored and Solid Bars, Pern 
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Subject: 


———— Almereac An: Cuéyican Pang: Conmmanay 


AMBLER (.Xeig) PENNA. 


Technical Service Data Sheet 


HOW TO MAKE PAINT STICK TO 
GALVANIZED IRON WITH ||THOFORM ® 

































betweer 


a ihe SIOT 


r 
inverse 


THE 


Lithof 
| ind ¢ | 
power 


building 
surfaces 
Dip. 


products 


Spray 





CHEMICALS 


PROCESSES 











Cc: ADVANTAGES 


sheets, coiled strip or duplicate pro 


INTRODUCTION 


Lithoform” forms a dense, zinc phosphate coating on zinc, cadmium 
and galvanized surfaces-—including Galvanneal, cadmium plated steel 
zinc plated steel, zinc base alloys and zinc base die castings. The 
Lithoform” coating, which is non-metallic and inactive, retards reaction 


) alkaline metal oxide and the paint film. Peeling and loss of 


1 are thus greatly retarded on painted Lithorized zinc and cadmium. 





i “LITHOFORM” 
7 
I Lithof fort lurable 
= | romical 
: 2 r I r tre epaint- 
L.. | ¢ the int 
ot | he metal underneath, 
> Lithot wets these Gov- 
“ - roment Finish Specifications: 
c 2 QQ-P-416 . 
x <* 
4+. RR-C-82 Photograph by courtesy of 
— MIL-E-917A (Ships) ae ee ee 


Murray Circuit Protectors are fully 


JAN F-495 magretic and provide maximum pro 
tection for both domestic and indus 
AN-F-20 trial wiring. Housings are of galvanized 
: ron Ww h is Spray Lithorized for long 

U.S.N. Appendix 6 paint life 





LITHORIZING PROCESS 


rm” can be applied by brushing or spraying the work with simple 


pment, by dipping it in tanks, or by spraying it in industrial 


Brush. Galvanized bay windows, cornices, rain gutters, hardware, 


siding, truck panels, and farm equipment are typical of the many 
that are treated effectively with Brush “Lithoform”. 


This grade is used for coating cleaned surfaces of such typical 
binets, refrigeration condensers, etc., immersed in heated 


solutions in tanks. 


. The spray process is the most logical one with which to coat 


' ucts best processed on a conveyor. 





WRITE FOR FURTHER INFORMATION ON “LITHOFORM” 





AND ON YOUR OWN METAL PROTECTION PROBLEMS. 





PROCESSES 





CHEMICALS 
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New Parts and Materials 


operato Ss Wwe 
H-515¢ ( 
1 
SS Oa ] rT 1 
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Stainless Steel 


Quick Assembly Clamp 


A new 
s the series 21 quick ) 


features a new hing 


s10n resisStal I 


ALiTE « vi SI £ { \ { 
laim a high rei \ nt 


Pocket-Size Drafting 
Equipment 





A new basic drafting d 
the paraline is small enough te 
ried in a po ket, and is diff 
ill old models. The metal 
now incorporate 1 in on Y 
1s Said te elimir f 
in other models. The 7 
l'-square, straight ¢ ig g 
tractor, a 32d 
rules all in one unit. The ins 
measures 103 x 3 inches 

Loon Ind.. B 


Strength of 
Fiber Glas Increased 


A new finish has been dev 


ve ome i 

strength of glass fiber 

polyester laminates and mo 
i ] by exposur to ( 
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Tuar’s WHY. if you want a “spec ial” in a hurry. al. s 
Rubber belt usually can be obtained without making a new 


mold. You get the fastest possible delivery of your specifi 


engineers Will compour d belts with spec ial proy 











A COMPLETE DRIVE SERVICE 
MULTIPLE V-BELTS 
F.H.P. BELTS « SHEAVES 
FLAT BELTING AND BELTING 
SPECIAL PURPOSE BELTS 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N.Y 
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HOOVER HONED RACEWAY* 














POLISHED 
Polished Raceway surface 
magnified 100 times os 
used er other ball 
bearings 


* woover HONED 
® surface magnified 
D times. os used exciy- 
tively in Hoover Balt 
Bearings 


ewoy 





























* 


ih 
difference «" 


HOOVER 


: America’s only 


BALL BEARING 


with Honed Raceways 


cc. it's the 
L s l 

= 4 raceway 
a that 


rst 


makes the 






sie wie 





wee wNe 


nr 


‘ 
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90% longer life 
30% greater load 
Amazing Quietness 


<a ‘rat >) 
(rh ali 
“Atel fy 
Ly _ The Aristocrat 
3 of Bearings 
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New Parts and Materials contin 
is said that with this finish, stron, 
parts are produced and new appl 
tions of giass fiber products are 
sible. After prolonged immersion 
water, glass fiber parts covered 
this finish showed a loss in mechar 
strength of less than 10 percent 

in some cases less than 5 percent 


\ 


Garan Chemical Corp., 72 Santa M 


Small Ferrule-Type 
Feed-Thru Capacitor 





Type 503 C, a small feed-thr 
yt : 2 
ramic capacitor for filtering leads p 


ing through a chassis, has, for prot 


tion again humidity, a small 
sealed ceramic disk element in a 


cessed cup at the top of th 
ferrule. The thru-lead passes thro 


this dielect: 


a hole in the 
disk 
distribution to the 
shell of all the hig 


th frequencies | 
by-passed. 


Therefore, there is equal rad 


grounded o 


Rated at 500 v d-c, capacitan 
values of the new units range uj 
100 mf. 

Sprague Electric ¢ North Adan M 


Double Pole, Double Throw 
Coaxial RF Switch 


A new compact, double pole d 
ble throw coaxial RF switch repla 
two single pole double throw switche 
and offers a saving in weight and fles 
ibility of installation. The switch 
motor operated instead of soleno 
Straight end connections eliminate t) 
use of enefficient angle connectors, ar 
save time and space. The unit is al 
easy to mount. 

The switch has: a fre juency ra 


i 
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Fights Frictions... with new efficiency... 
new slinplicity...new savings! 


ALEMITE OIL-MIST LUBRICATION 


Greatly extends bearing life! 
Air pressure seals bearings! ... Stops oil drippage! 


Mist is a com- 
pletely automatic system of airborne 
lubrication for machinery application 
It is an amazingly simple lubricator 
which applies a clean, constant, uniform 
oil film to groups of bearings designed 


mo, 


for either oil or grease lubrication 

A unique lubrication system. Oil-Mist 
operates on compressed air — the lubri 
cation unit has no’moving parts. A basic 
system consists of (a) Lubricator, (b) 
Solenoid Control, (¢) Water Separator, 
and bearing fittings and tubing. 


The Oil-Mist Lubricator atomizes oil into micro- 
scopic particles which are carried in the air stream and distributed 
through tubing to bearings. 


Oil-Mist airborne 


pressed air entering the unit passes through : 


lubrication is accomplished t} 
and air gauge (2). As this air passes through 

draws oil from reservoir (4). Oil flow is set by knol 
mixture of air and oil from the venturi is thrust again 

(6). Only the most minute, lighter than air particles a 
through outlet (7) into delivery line to lubricate bearings. 


Alemite Oil-Mist offers all these lubrication advantages 


Automatic Lubrication °¢ 


Extension of Bearing Life 


Reduction in Number of Lubricants ® Protection from Contamination ® Elimination of ‘‘Down-Time 


®@ Cil-Mist outlet 4%” fem. p.t. Air 
gauge registers to 50 psi. Operating 
air pressure —5 to 20 psi 


@ Air regulator reduces from pres 
sures up to 200 psi. Normal air con- 
sumption —.7 to 1.2 cfm. 


® Range of oils handled 
(S.U.V.) @ 100°F. 

@ Oil reservoir capacity 12 oz. (ap 
proximately 1 week supply). Intake 
filter screen—70 mesh. Fill plug 

® Material —die 
window 


to 1,000 sec. 


cast aluminum b« 
®@ Baffle type water separator 
quires no manual attention 
Air inlet 4” fem. p.t. 


Alemite DIL-MIST tubrication 
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Continuous Lubrication ¢ 


dy with nylon plastic 


automatic self-dumping. Re 
no filter elements to replace. 


Eliminates Guesswork © Consumption of Oil Cut 90% 


® Stops Oil Drippage * Reduction of Bearing Temperatures * Greater Safety 


© Manpewe: Savings 


delivers oil to bearings 3 ways 





1. Oil-Mist as Such. Vost cor 


of anti-friction bearing — ball 








2. Oil in Spray Form. F 
and chains. Spray 1 





3. Oil in oe Form. F 


ways, vees, Cams anda 





condensing fittings are 





7 


Just out / This new Oil-Mist Catalog 


and Engineering Data Book. Write now for your 


FREE copy. Alemite, Dept. T-42 
Porkway, Chicago 14, Illinois 
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Stro 


Size and Spherical Accuracy 
\Perfection of Surface 
Uniformity —Dependable Physical Quality 


NOTA BETTER BALL maoE.. 


And theservice results from every 
Strom metal ball prove it—not 
only in the finest precision ball 
bearings but also inthe lot of other 
ball applications where Strom 
balls are doing the job better. 
Strom has been making pre- 
cision metal balls for over 25 years 
for all industry and can be a big 
help to you in selecting the right 
ball for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uniformity, 
and dependable physical quality, 
there’s not a better ball made. 








STEEL BALL CO. 


1850 So. 54th Ave., Cicero 50, Iilinois 
Largesi Independent and Exclusive Metal Ball Manufacturer 





LET NEY EXPERIENCE AND 


EXPANDED PRODUCTION FACILITIES 
mam SOLVE YOUR 





" 
C. )NTACTS, brushes, wipers, 


Ip rings. com! taror segments and similar ( omponents tor electrical 
ratus represent a field in which Ney Research has 

i long list of important accomplishments. Ney precious metal alloys 
ecia leveloped for these applications are widely and very success- 

f ised. And now enlarged manufacturing facilities have been added 
to meet the steadily increasing demand. If you have applications in 
any of these categories, write at once for the Ney Technical Data Book 
No. R-12. Or call our Engineering Department outlining your needs. 











THE 
















J. M. NEY COMPANY « 109 Elm Street 


HARTFORD 1, CONNECTICUT 








New Parts and Materials contunue 
up to 11,000 M V S.W.R 
than 1.3 to 1; insertion loss less 
0.5 db throughout op rating rang 
attenuation Derw n unused connecto 
> dil iveragc motor ariven actuat 
ating 1-28 V 

Va OUS Ino | 

st aircraltt ip] i 
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Electrical Tubing With 
Good Flexibility 


Know! ncofr 
fiberglas tubing, this il 
is aclass H product having good 
bility and heat enduran It will 
tand exposure ol ) 
without becoming 
This new tubing 1 
ng lected Zz Pla 
x h e coated with O r 
py I il n 
niftorm ) 

























































For... 





Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


*Cartridge Seal... pressure é; 
prove of great and immediate value to you 


balanced . .. requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. + Chicago 23, Ill 
——s 
Gits Lubricating Devices, -_ 
‘ 


The Standard For Industry For Over 40 Years 
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MEETINGS 





April 21 


Microcast eee 
AMERICAN ZINC INSTITUTE ] 


ty-Fourtl Annual Meeting, H 
CUTS MACHINING dice. Se. Bude, Dlésserk 
COSTS ON NEW ciel ag 
SEER National Aeronautic Meet 
FARM BALER ak det Rediiening Ot 


aft Engineering Disp! 


Hotel Statler, New York 


SOCIETY FOR ADVANCEMENT ¢ 


MANAGEMEN Time Study 
FRONT TWISTER Methods Confer tel Stath 
eandlwelate "i Method onference, Hotel Statl 


opproa. 5/16°' thick, New York 
** long, and | ¥/,"* 
wide 9.340 
METAL POWDER ASSOCIATION 
Eighth Annual Meeting and Show 


Drake Hotel, Chicago, II. 
May 5-16 


BrRiTIsH INDUSTRIES FAIR—-Lond 
ind Birmingham, England. New York 
Offices, 30 Rockefeller Plaza, New 
York 20, N. +. 
YQ 
REAR TWISTER May 8 


ANVIL—Weight .125 
CLUTCH PAWL ib. eppros. 8/16" AMERICAN INSTITUTE OF INDUS 


Weight .43 Ib., thick, 2°’ long, and rRIAL ENGINEERS—Methods Impro\ 
approx. 2°’ long 1%*' wide I 


11%’? max. dia nent Clinic, Dayton, Ohio 


'i 


May 1O 


AMERICAN INSTITUTE OF INDI 
RIAL ENGINEERS—Annual Conver 
READY TO USE Precision Castings Lower Cost tion, Dayton, Ohio 


ocast 


bf 


rtrk WN) 


are being 4 To effect considerable savings in May 


machiniog costs on their new INSTITUTE OF RADIO ENGINEE! 
Pee | i? Lo AS 


National Conference on Airborne El 
ics, Dayton Biltmore Hotel, Da 
Ohio 


Automatic Wire-Tying Baler, 
Pennsylvania's New Holland Machine 
Company wisely chose Microcast 
parts for three vital components 
Also contributing to those Savings M i 14-1 
was the complete development 
engineering assistance rendered by our SOCIETY FOR EXPERIMENTAL STRES 
Microcast Division, a skill developed A NALYSIS Spring Meeting Hot 
through almost 25 years of Lincoln, Indianapolis, Ind 
pioneering in precision castings. M A 
Perhaps you have a similar problem 7 . 
coming up . why not get full AMERICAN SOCIETY FOR QI 


Microcast information today? CONTROI Annual Convention. 
ondaga County War Memorial Aud 


torium, Syra ‘ N Y 


eeeeeeeveeeeeeeeeeneeeeeeeee 


MICROCAST DIVISION 

AUSTENAL LABORATORIES, INC 
FREE BOOKLET 224 East 39th St., New York 16, New York AMERICAN GEAR MANUFACTURI 

715 Eost 69th Place, Chicago 37, Illinois ASSOCIATION Annual Meeting 
Write for f d 


oh cdippaal , Homestead, Hot Springs, Va 
terature describing . : 


4) 


1A 
L-t 


the Microcast Proce 


June 15-19 


Technical information 


CAL ENGINEERS——-Semi-Annual Meet 
ing, Sheraton-Gibson Hotel, Cincit 
nati, Ohio 


yours today! 


+ 3 | 
[! fy a AMERICAN SOCIETY OF MECHAN 
Ot ; 


——— 


case histories | 

savings. No obliga “ / 

tion. Get | es 
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-‘ Unit Heaters 


AF heal 
Exhaust Fan Guards 
ee EAP Sk 


_ Oil Burning Heating Appliances 


<¥9 
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Floor Furnaces 


i ZA ? a Air Conditioning Units 
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Sans, Souci 


Ad Libbing By the Editor 


How to Make a Million 


The fortur 
original 
preneur 
ishes it 


t doesn t 


| 
I 


» 


SPROCKETS 


, fy If your product will permit a standard 
* SPEEDY SERVICE f/Y pitch, look it up in the Sewall Catalog of 
£7 Stock Sprockets. Or let us send you an esti- 


* COMPLETE LINE £Y mate on your special design. True running, 
7 


durable gears and sprockets all add up te 


/ 
* PRECISION: BUILT ff over-all quality in Sewall products. | 
. L£/ 


CUSTOM-BUILT GEARS for every requirement 
| tind 


i 





Send for FREE ‘4 en ae 
“SEWALL MANUFACTURING CO. Sprocket CATALOG ry is done with 


develops into 
; p> # 
696 Giendale St. « St. Paul 4, Minn. or Phone Us at weal something tl 


NEstor 1381 en 
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ize the world 


d tO Cause 
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pires { expire 


ompletely all 
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ces and the st 
° Having nouri 
The Swing ides to pean 
is to the medium 
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Durakool volved and 
P 


s of the natur 


a dependable ulary should 


10 TEAR SWITCH 


ng learly demonstrat 


7 4 na tne greates 


simple rule it 
here ward 
mixing syllables 
the two words elasti 
Mixing the syllables 
few of them we get 
which will mean anything 


Practice the pronunciation so you 





say it glibly. Another good « 
ion isto mix up a few n 


h as ‘fission 


“éDurakool tron” which jumbled ut 
Si out “‘neutrosion | 
MERCURY SWITCHES it means but it nd 

specially when 

terio IS process 


' } 
Wily arscover 





- THE SHADOW 
of QUALITY... 


Ls a PF: 


CAST BY STALWART RUBBER PARTS! 


The quality of the components determines the 
performance of the finished product... and 
STALWART custom-engineered rubber parts 
are mass-produced to the highest standards. 
Various compounds have been developed 
which retain their physical, chemical and di- 
electric properties regardless of the effects of 
extreme temperatures, oil and gasoline, chem- 
ical action, abrasion or weather. 

STALWART rubber compounds are supplied in 
precision molded, extruded, die-cut and lathe- 
cut shapes for application in aircraft, auto- 
mobiles, trucks, marine equipment, railroad 
rolling stock, processing equipment, electrical 
assemblies, and other equipment. 
Precision-fabricated parts can have varying 
degrees of hardness, tensile strength, and 
elongation to meet individual, S.A.E. 

or A.S.T.M. specifications. 


Write today for the new 16-page 
illustrated catalog Number 400-SR 
for additional details. 


TALWART RUBBER COMPANY 


200 Northfield Road ° Bedford, Ohio 
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Shims stamped from brass or steel 
LAMINUM® look and act like solid metal 
but they peel off in .002” (07 .003”) layers. 


- 


iup ’ 
Na hel “ — 
. oP Provide great ac- ~w &) 











\Vo™ curacy yet allow Be CG co \ No counting 
= easy machining OK> 
@ tolerances N~ 
Ly | Speed production oe 
an _s by simplifying Sia . 
P 5 yer your spacing ad- - ~ No stacking 
justments "7 
Reduce lathe time; ew, ey 
no standby ma- A No miking 
chine required dur- ts 
ing assembly \ 
: 
¢ a 
, Adjustments right a) Si Precision cut to 


your exact specifi- 
cations, with care- 
ful quality control 


at the job by peel- 


A 
SE ing laminations 


with a penknife 


% 


al? ~ 
~~ 
CJA 


Save production time! Shims are more important now than ever! 
SEND TODAY for our Engineering Data File 


[AMINUM 


THE SOLID SHIM THAT FOR 
ADJUSTMENT 





LAMINATED SHIM COMPANY, Inc. 


1404 UNION STREET GLENBROOK, CONN. 


CUSTOM SHIMS STAMPINGS SHIM STOCK 
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Sans, Souci continue 


tion we have achieved the long soug! 


neutrosion of the electron with 1 
negative nucleus. Thus it is that w 
have created this world shaking nev 
alloy ‘elastirium’ with its amazin; 
properties.’ 

The next step is to select some ma 
terial that is quite new but has beer 
frequently mentioned in newspaper 
and literaturs At the present tim 
Germanium is an excellent one. Yo 
can mention it and attribute certai: 
mysterious properties to it which 
may Or may not possess and then set 
it up as a criterion to illustrate how 
your new material or idea possess« 
crtain far superior properties an 
promises to greatly excel Germanium 
Of course you don’t have to know 
much about Germanium because all of 
your listeners will assume that you ar 
an expert on the subject and they wil 
fear to dispute you lest they show thei: 
gnorance. 


The next ingredient in your pr 
pectus is to include a few historical 
cems. That phase of it can be mad 
up entirely from the imagination and 
you can also rest assured that no « 
will dispute you because everyone w 
assume that what you are talking al 
s a phase of history which they hav« 
not studied. Again your listeners w 
refrain from showing their ignoran 


Having built the prospectus wit 
great care the next step is to find th 
prospects to whom you are going t 
sell your idea Here it will be neces 
sary first to set up carefully drawn 
specifications as to who the prospe 
should be. Among the essential speci 
fications are the following 

1) The prospects must have money 
of which you might possibly relieve 
them. 

2) They must be men who pride 
themselves on their knowledge, educa 
tion and business acumen 

3) They must be high up in the 
organization of which they are a part 

1) They must have nothing mor 
than a superficial knowledge of the 
subject of your idea 

5) They must be gullible. 

It is imperative that the men ap 
proached be in high position and pride 
themselves on their knowledge, edu 
cation and business ability. With these 
attributes the men will hesitate to he 
too positive in disputing your claims 
ind assertions lest they “guess’’ wrong 
ind expose their own ignorance and 
shortcomings or lack of business cour 
ave 

Having selected the audience, the 
ground work must be laid to “put 
across’ the idea. To put it across 
successfully requires several elements 
Besides the bigness of the idea and its 
great promise of profit and glory, it 














4 
€ 
‘ 
f 
( 
I 


~ 


you 





‘ORD ANNOUNCES 


HREE NEW 
Heavy Duty 


ait - ; FORD “317” 
INDUSTRIAL ENGINE : 
set rn Teee— ate acl 
OV Bore— 5.8 inch 
7 : Stroke — ne 























































Displacement — 
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FORD “279” 
INDUSTRIAL ENGINE 


Type—V-&. 9 verhead Valve 

Bore — he 

Stroke—;‘ he 

Displacement — 

Rating (dyn.)—i25 Dh ¢ 2800 rpm 


FORD “215” 
INDUSTRIAL ENGINE 


Type—6 cylinder Overhead Valve 
Bore— 3.56 inches 

Stroke— 3.6 inche 
Displacement — 215 cu. in 

Rating (dyn.)—33 b.h.p. @ 2800 rpm 

















. Designed and Built for 
INDUSTRIAL APPLICATIONS 


@ Now, manufacturers and users of industrial powered 





The new Ford “MULTA-TORQUE” Converter offers all the 
advantages of fluid coupling PLUS torque multiplication. 


































ey equipment have a choice of six great Ford engines .. . all Designed to absorb shock loads, pre 
ve especially designed for industriai applications and incor- vent stalling under excess loads, and 
porating notable advancements for still greater performance start bigger loads faster, the “MULTA 
le : : ; TORQUE" Converter enables Ford 
’ and operating economy. With the three new series pictured 
i z : , Engines to power equipment 
here and three series in the present line, there is a choice normally requiring 
of six engines ranging from 120 to 317 cu. in. displacement. much larger, more . 
* costly engines in ———_ 
rt Our experienced Sales Engineers are at your service in the some applications 
* developing engineering recommendations for the most effi- Available with 215," "239" and 
1€ cient use of Ford Industrial Power in your application. “254” Ford Industrial Engines and 
Power Units at low additional cost. 
\. YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED WV VS s")i 82...) B-)) bal 
- Ferd ledestrie! Ennt | INDUSTRIAL ENGINE DEPARTMENT 
or usiria ines 
,e ‘ng | FORD MOTOR COMPANY | 
a and Power Units are | 15050 Woodwerd Ave., Highland Pork 3, Mich. 
1g RIGHT 3 WAYS for your job! We ore interested in industria! Power 
. | 
id ee 
r- RIGHT POWER for your job—six greot Hare yOu GPF 
engines available in both Power Units i Send us 1952 literature on Ford industria! Engines checked below 
n ngine A mbli 
7 one Sige Ceneenee “120" 4Cyl “215" 6Cyl "239" V-8 
. "254" 6Cyl “279" V-8 “317" V-8 
it RIGHT FEATURES—ol! the latest od- “MULTA-TORQUE” Converter 
. vancements of Ford's famed progressive | ss 
” tttitiaa FIR 
< All six engines in the 1952 | MM NAME : 
F Li e ilabl —e 
ts wd Cine are evenete os RIGHT SERVICE—Ford industrial Engine | streer 
ore Pow- 
*. bet ” Service is Nationwide. Ports obtainable | 
er Units, closed or open type. quickly from your nearest Ford Dealer y City ION TATE S 
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whese HARD RUBBER is right 
use it! 





»-.can’t hurt 
ACE molded parts 


Because ACE hard rubber is completely unaffected 
by most chemicals and doesn’t object to water in the 
least, it's ideal for parts like this rayon candle filter. 

One of the strongest plastics (tensile up to 10,000 
psi.), ACE hard rubber is good for tough jobs, too. 
Easy to machine (the threads above, for example), 
easily polished (like your faithful ACE comb), it does 
a better job at lower cost in thousands of parts from 
bearings to magneto parts and water meter pistons. 
We can mold it for you, extrude plain and fancy 
shapes, supply sheets for punched parts, line or 
cover metal with it, and even make large, intricate 
parts by hand-wrapping. 

Ask for valuable design Handbook on ACE Hard 
Rubber and Plastics. 


American Hard Rubber Company 
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oO 93 WORTH STREET + MEW YORK 13, WM. YF. 
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Sans, Souci contin od 


must be presented as something 

terious. And to clinch the deal i: 
hurry, you must be prepared to « 
vince your prospects that they n 
decide immediately to accept the pro 
sition as there are others ready 


jump at it U 
After you are fully prepared \ 


make the arrangement for a prelin 
ary hearing with the selected sh 
that are to be sheared You n 
make certain that this will be noth 
more than a preliminary hearing, \ 
secret and the audience confi 
only to the immediate  principa 
At this hearing you make | 
presentation which you have 

hearsed many times. You throw « 
all the million dollar words with gre 
fluency and assurance. You emphasiz 
the mysteriousness of the new invet 
tion and give some kind of an explan 
tion to show the difhculty of und 


standing the idea You sympathiz 
with them over the fact that ev 


people in the ughest realms of s 
will have great difficulty in under 
standing this new idea. By adroitne 
you suggest that there be a meeting 
with some of the technical heads ot 
the company to give you the eppo: 
tunity to present it to them. But yo 
repeat the difficulty of understanding 
your super scientific discovery. Th 
subsequent meeting is then set for 
date in the near future with everybody 
sworn to secrecy. This last is of great 
est importance 

Knowing some of the techni 
who have been selected for the s« 
hearing you approach the most gullible 
one and sell him on the great virtue 
of this idea and casually drop the r 


mark that one of their strongest con 
petitors is after you. You don't tel 
him much but impress upon him that 


it can not be expected for him t 





understand the idea completely in suc! 
a brief meeting because after all yo 
have worked twenty years to develoy 
it. By good salesmanship you at least 


get him to the point of a tentative a 





eptance and sow seeds in his min 
that his company must act quickly 
Then comes the pay-off. The meet 
ing is all arranged. You come to th 
meeting with a determined expressiot 
mixed with a slightly worried look 
When it comes your turn to delive 
the case you announce you hav 
learned that another individual has by 
iccident hit upon something that migl 
lead him to the same idea and ther 


be most essential tha 


rore it would 
the group proceed immediately wit! 
its commercial development O! 
ourse you make it plain that the othe: 
individual still has months to go be 


fore he becomes dangerous and migh 





Pro 


never discover the principle 











Covrosion Was w Problem 


UNTIL THEY SWITCHED TO MAVARIR 


= a “ 
3 wy) The medicine cabinets and waste 
oP) 
~ Lvs 


receptacies in Bennett Manufactur 



















s 
i ing Company's line were originally 


\ 
f =e made of mild carbon steel. And, like 


~~ + 





most products containing this grad« 





of steel, they presented a corrosion problem. For 
instance, rust would often concentrate at one or 
two spots and cause considerable damage long 


before a receptacle or a cabinet had served its 





expected life. 
To solve this problem and to improve their 


competitive position, Bennett began using low 








alloy, high-strength Mayari R. This grade of steel 
O1 was not expensive and it offered excellent resist 


ance to corrosion. Longer life and all-around 





















better service resulted—they have used Mayari R 
in their products ever since 

Tests show Mayari R to have from § to ¢ 
times the atmospheric corrosion-resistance of 


plain carbon steel—and 2 to 4 times that of 





copper-bearing steel. Besides this, it retains paint 
20 to 80 pet longer than carbon steel, depend 
ing, of course, upon the type of paint used 

No matter what you manufacture, it will pay 


you to investigate this versatile grade of steel 





Our Catalog 259 explains in detail how MayariR 
has been used to advantage in products ranging 


from locomotives to flatirons. Write for a copy 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


—— 


pETHLEHEY : 
STEEL 
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SUGGESTED-BRUSH HOLDER 


General Electric Co., 
Small Motors Division, 
Lynn, Mass. 


| Att: DESIGN ENGINEERING 


-O76 MIN. WALL 


This design, u the best Prom pro duction stan a 
We could produce it to pelloct credit 
on beth companies £ BAthowitic Casting 


4 _ 


The production of a light weight, rugged brush holder for 
use with aircraft generators posed a problem for General Electric. 


They wanted a high-quality, rigid brush holder at reduced cost, 
produced by a process that afforded closer control of tolerances. 


Atlantic was consulted and the recommendations they made on 
the brush holder design provided more than ample strength. The 
Atlantalloy process provided the close tolerances and lower cost. 












Old brush holder designed by General 
Electric for use on aircraft generators 


New brush holder designed in col- 
laboration with Atiantic engineers and 
produced by the Plaster Mold Process 


WRITE for a copy of “Quality Precision Castings for Industry” on your 
Company letterhead. This booklet explains how the plaster mold 
process cuts production costs, and includes specifications on Atlantic's 
alloys. 


CASTING and ENGINEERING CORP. 
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Sans, Souci conti 


With your beautiful pros; 
worked up, your manufactured v 
ulary, your references to history, 
illusion to similar great developm« 
now in the public eye and last 
not least positive statements of 
glory and the profit involved 
force the issue with a statement 
thing like this 

“And now gen 


action is now For reasons I ca 


1 
tlery 
iCill 


en, the tin 
divulge, it is essential that we 
ceed at once. (The gullible guy 
whose ear you buzzed has undoubt 
told them that the hated compet 
wants to steal it away.) You r 
nize it is impossible for me to cla 
completely all of the great possi 1] 
inherent in this great new alloy, fis 
ium, with its amazing } 
elastiration and neutrosion. B 


ropert 5 


in your position with your vast 
ground of experience can readily 
that this alloy is the only solutios 
unsolved problems in the manufa 
of isotopes, reactive jets, Mssion d 
vates and a host of others. Just as I 


son's lamp lighted the way for 


development of the great electrical 
dustry so will fisonium bring to 
hom he 10 is ible | I 
leonics 

| S necessary oO in¢ i 

immediately $100,000 so 
will be able to compile all 
porting la l mak two g < 
nents to ro\ 1¢ th [ { 1 co 


tions for patent applications and t 


) 
] +} t } ] ; ] 
roll in this project a seiected L2To 


Never ask for less than $100, 


that is about the minimum worthy « 
onsideration by top 


fact, at the last annual meeting of t 


management 


Association of Entrepreneurs it w 
commended that in view of inflati 
the minimum asking price should 


| 

idvanced to $250,000. Two men 

ported gratifying success with 
higure 

If vo nave lo he 10 well 


7 lass yourself with Six-Hundr 
Percent Miller, Ivan Kreuger, G 
Rich-Quick Wallingford, Ponzi 
Boston and a host of others. How w 
you get away with it will depet 

rgely on how intelligently you ha 

onducted the operation and how w 
you have fortified yourself agai 

dress. On that score, always remet 
ber that the wife who got stuck | 
the door-to-door salesman didn’t ev 
tell her husband that she had be 


Note:—We have available a ver 
limited supply of the book, “How t 
Cultivate Suckers and Make Millions 
at $100.00 per copy. No CO 
orders accepted. Get yours before tt 

pply 1S Out CG. F. } 
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LOCKS ANYWHERE 


rod and stop lever on this new 


Spring-loaded reach 
General Excava 


tor shovel depend on Elastic Stop Nut's positive 


gripping actior. The elastic collar permanently 


positions the nwt anywhere on the bolt to acc 


rately maintain spring loaded settings 


P ASMA 





This newest ecrth mover of the General 
Excavator Company is 100°% equipped 
with Elastic Step Nuts. At 750 key spots 
General Excavator simplified assembly 
with these standard fasteners — offers 
customers less maintenance, easier 
maintenance 


RODUCT ENGINEERING 19 





APRIL, 


For a nut that won’t vibrate 
out of adjustment 





VIBRATION-PROOF dler tumbler on this EASILY ADJUSTED On applications like 
new shovel must maintain constan® tension these, General Excavator has provided its « 

> against crawler belt. An Flestic Stop Nut holds tomers with the easy, sure method of adjustment 
t firm in the face of vibration and heavy impact Elastic Stop Nuts. These nuts take hair-fine od 
loads The Famous Red Elastic Colla hugs stment in the field n the factory rnd + 


definitely 


threads, damps out vibratio 


. 


oe”. 
(tYNd 





Elastic Stop Nuts are supplied with integral locking collars of nylon or 


fiber—permit multiple reuse—have military, naval, and air force apy 


als. For design information on Elastic Stop Nuts, contact your local 
ESNA representa ive, or mail the handy coupon to Elastic Stop Nut 
Corporation of America, 2330 Vauxhall Road, Union. N. J 


pOLLPiy 


Elastic Stop Nut Corporation of America 
is also maker of the ROLLPIN 


Dept. N3-42, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 


Please send me the following free information on ESNA self-locking fasteners 


AN-ESNA conversion chart Rolipin t tin ond sample R 
Elastic Stop Nut Bullet Here jrawing ef our product. W 
elf k gf tener would 
Nome Title 


Firm 


Street 







City 


2& 
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Stow To LUBRICATE A 


VERTICAL GUIDE POST 





























s ...the way CHAMPLAIN does it with a 
BIJUR SYSTEM 


Keeping a constant oil film between the guide post and 
bushing was the problem here. It is solved by cutting 
an annu 


ar groove in the bushing controlling the oil 


flow thru a meter-unit at the drilled passage S 


¥ v y 
g ao measured volume of oil from an automatic lut 
tor which re ee Oil t ur Quide f t i 47 
other punch bearings. Tt nother example of Bijur 
teomwork ? bearing protection.’ For aid in solv 3 
The correct . n 
yc ubrication probiems, cc Q Bijur engineer 


oil film 


to each 





individual 





LUBRICA™ING CORPORATION 
Rochelle Park ° 


beoring... 


sedrraiaditisbly 





New Jersey 
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Heat-Resisting 
Sintered Aluminum 
Abstracted from Heat-Resisting Sint 


Aluminum by R. Irmann, The Enein 
Digest (England) January, 1952 


ALUMINUM POWDEI 


y atomization ol! 
Vi t1o oO 
eta Oo y dry o V¢ I | 
lirst (wo m hods sul ¢ 
vrains, usually of abo 
(Sx 10" in.) | 


two methods 11 


micron thickness of ier sp 
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FIG. 1—Influence of oxide content a 
fineness of aluminum powder on the 
chanical properties of the sintered pr 
uct af room temperature 


I vary (Na 
finest powder ) 1 lue A | -( 
Al-Mg ar O 
ngures for zero p < 
those of th 5 t | P 
Sared Ot! Oo Ss < 
ing each individual powd 
On sintering, the skin is brok 
n part les w ( 
:  ateall 
»as to g t yn 
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S e e 
= Brown & Sharpe Electronic Amplifier No. 950 
for .0001" to .00001 ea ‘ e Head 
Cartridge No 953 is 5 ged 
Versatile Brown & Sharpe Electronic Measuring 
Equipment is easily adapted to your machine or 
fixture design. It provides fast, accurate setting or 
gaging to .OOOOL with human error practically 
eliminated, 
An outstanding advantage is the separate 
amplifier unit which isolates heat-producing 
) elements, preventing temperature drift in gaging 
units. It’s economical, too — you can design in- 
expensive Gage Head Cartridges into several fix- 
tures and use the same amplifier for all of them. 
True linear response of the amplifier eliminates 
the need for “go” and “no go” masters — just 
“zero” the pointer on initial set-up and read varia- 
tions directly from the accurately graduated dial. 
These are but a few of the many 
advantages of Brown & Sharpe 
Electronic Measuring 
Equipment. Write 
for detailed Bulletin. 
Brown & Sharpe 
Mtg. Co., 
Providence 1, 
R. i. U.S.A. 
| 
_ Special fixture utilizes page Head Cartridge 
ond Amplifier to measure internal angle ac 
a racy to + 1" seconds independently of bore 
rie size and without reference to locating surface 
Gage Head Cartridge No. 953 mounted on 
fixture to measure a fixed gage used with 
Amplifier No. 950. Standard comparators for 
Electralign ar application of this precision external or internal measuring also available 
( electronic equipment in Brown & Sharpe's own 





grinding machines. Permits fast, accurate setting 





of swivel table for precision grinding straight 





work or exact tapers after a single trial grind 





WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe °° 
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If you use 


motors 


ma 


1/5Oth to 1/50O0th H.P 


You'll find plenty of rugged dependability 
built into each of these famous General 
Industries’ Smooth Power small motors. 
Backed by more than thirty years of design 
leadership, they provide trouble-free, long- 
lasting performance under the most severe 
operating conditions. 

Write today for complete information, in- 
cluding specifications, design features, 
dimension and quotations for volume 
applications. 








TYPICAL APPLICATIONS 


Business machines 
Advertising displays 
Air compressors 

Air heaters 

Air pulsators 
Furnace controls 
Vending machines 
Blowers 

Bathroom heaters 
Sound recorders 
Phonographs 
Record changers 
Kitchen exhaust fans 
Small unit heaters 
Timing devices 
Window ventilators 





2-pole induction type 


M ne 


2-pole inducticn type 


4-pole induction type 


THE GENERAL INDUSTRIES co. 
DEPARTMENT MM e¢_ ELYRIA, OHIO 
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product Since the ox skin still 

lates each particle over most of its 

cumference, recrystallization or gr 
growth are inhibited even at elevat 
temperatures. Thus, while heat treat 
loys lose their strength by heat 


100 C, the properties ol the sinter 


product remain unaffected even by | 
longed heating at 500 ¢ 

If an aluminum powder of a fir 
ness between No. 3 and No. 4 is 


tered, and the sintered product teste 
it an elevated temperature after | 
ing held for one month at that te: 
perature, then its strength is seen 
decrease, though not at the sar 

i é >» © Us WL al Lt < ime 

as that of a heat treated Al-alloy. TI 


elongation of the sintered product al 


decreases while that of the recryst 
lising alloy increases very steep); 
The superior heat resistance of the Sit 
tered unalloyed aluminum is still mo: 
strikingly displayed by the fact that 
if tested at room temperature after or 
month’s heat treatment at 500 C, tl 
sintered product loses practically nots 
of its strength (Table I). Even afte 
very prolonged heat treatment at 

C, its proof stress remains unimpair 
The creep qualities of sintered il 

num are also superior to those of 


Al-Mg alloy 


Table I. Me rl hank al Prope rties at 
Room Temperature After Prolonged Heating 


Material Sintered§ |Al-Cu Al-Me 
iluminum alloy all 
reatment extruded quenched, 
ifter 1 tempered after | 
mth at itter | la 
3x00 Cc lay at 4K) ( 
$00 ( 
Ultima | | l 
) 1? ] 
0.2 Pet 15-17 17.5-2 17-2 
Proot s S 
ts i4-1 Z . 
I gatior 10-14 12-20 
10 () 
B ell 100-110 H)-120 100-1 
Ha Iness 
ko mm 5-105 0 40 50-65 


The main advantage of sinters 
iluminum for the design of machinery 


will be its heat resistance. It would 


form an excellent material for engin 
pistons because of its heat resistan 
thermal conductivity, small thermal e: 


insion and absence of permanent v« 


I 

change. Moreover, its melti 
point is apprecial ly higher than that « 
Al-alloys, so that overheating (e.g 
Diesel engine pistons) is less like 
The high temperature fluctuations 
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Why not think BIG 











when you plan on plastics ? 











PHENOLIC PLASTICS THAT FIT THE JOB 

















larve r the sIzZe, the oreater 1s the ecor 
my available through elimination of 
many machining, assembly, and fir 
ishing operations 

In large and small moldings the 
inherent characteristics of Durez 
phenolics have won them an important 
lace in industry. They mold to critica 


tolerances. They have vutstanding “ = MOLDING COMPOUNDS 
electrical values and resistance to y ss 

; : a PueNOUC INDUSTRIAL RESINS 
chemicals and to heat, plus impact 


strength and permanence of finish 

It will pay vou to discuss vour large 
projects with your custom molder. For 
spec ialized assistance, fee! free to call 


on Durez technicians in your area 
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internal combustion engines sev 
stress the piston material, and we 
deduce from the creep and fat 
irves of the sintered aluminum 
the admissible working stresses 
such conditions will be many ti 
higher for sintered aluminum than { 
Al-alloys used at present. The hig 
strength of the sintered material wo 
permit fabrication of the pistons w 
high-strength sintered inserts | 
luced to the desired shape by 
ssing. The blades of air compr 

sors for gas turbines could well 
made from this material and, q 
generally, the existence of a heat-res 
int light metal will offer new possil 
ties for the design of various types « 
machinery 


can old age 


Current Limiting Circuit 


Abstracted from “New Industrial Mot 
Control Circuits” by E. F. Kubler, Ele 


“cripple your tronics Magazine, page 110, March, 195 


THIS ARTICLE EXPLAINS IN DETAIL 

circutt operaty n of an electron 

motor control The type of cont: 
e a 7 J is used to supply rectified a-c power t 

7 e tors in the 3 to 3 hp rang The cor 
plete control unit regulate mot 
; speed at any value from 

speed under any load condition 
Not if you put them on Arkwright Tracing Cloth. Arkwright Thyratron tubes are the rectifiers « 
ployed for feeding the motor field ; 
armature. To prevent damaging « 
will never become brittle or opaque with age — never get paper- rent from flowing through the 
ture rectifier tube under stat 
conditions or heavy loading, the « 
rent-limiting circuit of Fig. 1 has be 
A added to the speed regulating cif 
can re-ink clean, razor-sharp lines on Arkwright Tracing For efficient operation this circuit n 


Cloth is the best insurance you can get that your drawings 


! 


frayed around the edges to spoil your work. 


Arkwright’s extra quality shows right from the start. You 


the wn 


Cloth over the heaviest erasures without feathering or “blobbing”. not interfere with the ese 1 

when it 1s operating at normal i0a 

d y« n ge > les ints — i - "tng 

And you can get clean, clear blueprints — if you need to Flats eneeme Ghat iene coneeed Raalt i 

for years and years to come. uit must have a sharp take-over ch 

acteristic when the motor current e 

All good reasons for you to eeds a preset value that is selected 

idvance 

; ‘ ; Voltage divider Ry R3, compat 

saving, put it on Arkwright the voltage drop across Rj, in the « 


remember: if a drawing is worth 


‘ 


Tracing Cloth. Write for samples rent transformer circult with a ref 
now to Arkwright Finishing . a P, ( hence opal 1 o Papper 
Co., Industrial Trust Bldg., with speed control tube I’, hence 
Providence, R. I. . shuts off the armature thyratrons und 
current limit action when it overrid 
Vs 
Under starting conditions the « 
rent is regulated at a preset valuc 
til the counter emf is sufficiently hig 
» limit the current to a smaller lev: 
With notmal motor load, the gr 
of V, is held sufficiently negative t 
keep this tube below cutoff, and spec 
regulator tube V’, is in full contr 
Circuit — s Rg, and Cy» filt 


ne grid voltage of | and stabiliz 
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A MESSAGE TO AMERICAN 


INDUSTRY 





ONE OF A SERIES 


Where you will find 
THE REAL REVOLUTION 


"lf we keep in mind the values of 
opportunity, competition, democracy, 
productivity, then it is our capitalist 
society which is the truly revolutionary 
one — the only society which offers true 
hope to the masses for release from the 
long nightmares of tyranny. It is we, 
not the Marxists with their reactionary 
ideas of the good dictator, who have the 
truly constructive, the truly revolution- 
ary ideal.” 

— from “Capitalism” by David McCord Wright. 


If we can only win recognition of this truth, 
we shall win the struggle of free men against 
communism. This editorial discusses some of 
the hurdles that must be cleared. 

To win the needed recognition that “our 
capitalistic society...is the truly revolution- 
ary one,” we must keep pounding away both 
abroad and at home. That is because the 
communists simultaneously attack us on an 
international front and try to undermine us 
from within. 

The present drive to rearm ourselves and 
our allies is crucial to our self-protection on 
the international front. We must be prepared 
to meet the armed force of aggressive com- 
munism with armed force if we are to secure 
our physical freedom. 


Arms are not enough 


But to re-establish parity in arms is only 
half of the battle. In the last analysis it is 
not the more important half. To be effective, 
our arms must be backed by loyalty of men 


to our ideals. So, both abroad and at home, 
we must win men to the faith that we do have 
“the truly constructive, the truly revolution- 
ary ideal.” 

On the international front, the effort to 
win adherence to such faith in our capitalist 
society meets tough going. That arises from 
the fact that in some of the countries that are 
allied with us in the fight against communism, 
capitalist society has offered to its people no 
such ideal. In varying degrees “the values of 
opportunity, competition, democracy, pro- 
ductivity” —those key aspects of American 
capitalism—are either absent or subordinated 
in their economic life. Indeed, the Wall Street 
Journal recently remarked that “to the 
European, capitalism has become synony- 
mous with cartels—and with the disregard 
cartels foster for the consumer, the worker 
and the over-all well-being of the nation’s 
economy.” 


No Simple Solution 


Nonetheless, many European labor and 
governmental leaders sincerely believe that 
cartels are essential to their economic salva- 
tion. They believe that without such restric- 
tions in congested European markets there 
would be intolerable cut-throat competition 
and instability of employment. Thus, when 
we point out that the cartel capitalism so 
prevalent in Europe lacks the constructive 
qualities of competitive American capitalism, 
we may offend European leaders whose 
wholehearted cooperation we need in the 
fight against communism. 
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But, if we soft-pedal that contrast, we 
sacrifice the opportunity to win understand- 
ing and loyalty from millions of Europeans 
who have had no chance to learn that capi- 
talism can be the constructive and liberaliz- 
ing force that it is in the United States. In- 
deed, when many of these millions embrace 
socialism it is not because they love it. They 
are rather desperately seeking a tolerable 
middle course between what they consider 
the hateful extremes of communism and the 
undesirable aspects of capitalism as they un- 
derstand it. 


New name not the answer 


We know that there is no easy way to 
handle the problems created by such mis- 
understanding of American capitalism. 
Neither do we share the belief that much of 
the difficulty would be overcome if we were 
to call American capitalism by some other 
name. By doing that, the argument runs, we 
shall relieve it from the unpleasant conno- 
tations that are attached to the word capital- 
ism in some other parts of the world. But, 
after all, if we are to give up all the terms that 
have come to mean something else in other 
parts of the world, we must begin by ditching 
the term “democracy” which, in the official 
jargon of the Kremlin, seems to mean what 
we call dictatorship. 

In spite of the difficulties, however, we 
must stick to this job of exporting the truth 
that our capitalist system does offer oppor- 
tunity, competition and democracy. We must 
let the rest of the world see that it means a 
continuous drive for increased productivity, 
and the search for profits by increasing sales 
and consumption, not by trying to sell less 
for more. 


Export alone not enough 


The spreading of truth about American 
capitalism will not be effective if it is merely 
directed abroad. Unless it is carried on at 


home also, it will lack the driving faith that is 
essential to any convincing export of this 
type. Nor will export alone come to grips with 
the communist attack on our country from 
within—an attack that gets too much help 
from loyal Americans who short-sightedly re- 
pudiate the basic principles of our institu- 
tions in their efforts to reform some of their 
deficiencies. For success both at home and 
abroad, we must have right here at home a 
much more militant recognition that it is in 
fact our capitalist society which offers “the 
truly constructive, the truly revolutionary 
ideal.” 

Here at home, too, this raises difficult com- 
plications. Businessmen who are among the 
leaders and principal practitioners of capi- 
talism, have generally been catalogued as 
conservatives. Hence, many people must 
stretch their imaginations a bit to see that 
businessmen are leaders of a development 
which has so greatly and so rapidly improved 
the lot of free men in America that it is truly 
revolutionary. 

These difficulties of definition, however, 
are relatively superficial aspects of the prob- 
lem of seeing our capitalist society clearly. 
The basic facts are that: 


American capitalism is leading free 
men to an ever higher material standard 
of living while respecting their spiritual, 
social and political freedom. 

Communism is leading its people back 
into a life of servile regimentation under 
dictatorship. 


American capitalism advances to high 
ground never before attained by free men. 
Communism retreats to ground that men 
with an appetite for freedom throughout the 
ages have sought to escape. If we can estab- 
lish this truth firmly, around the world, we 
shall no longer need to worry about com- 
munism. It will be hopelessly sunk. 


McGraw-Hill Publishing Company, Inc. 














For Large Injection- 
Molded Parts ... 
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... First, because PLExIGLas has the right molding proper- 
ties for success!ul use in big injection presses. Note this 
large bowl for Snow Crop frozen juice dispensers. Thanks 
to the excellent flow characteristics of PLExIGLAs, thou- 
sands of these bowls have been produced, molded to 
close tolerances at good production rates. 


} 


. Second, because the physical properties of PLEXIGLAs 
insure fine appearance and performance in a molded part. 


Here, the requir ‘ments of ex¢ eptional clarity, resistance to 

Bowl and cap for Snow Crop dis 
penser, molded of clear PLEX 

V". Bowl is 10!2” high, has base withstand sudden impact, were met by use of this Rohm 
diameter of 12'9”, weighs 4.25 , 4 
pounds. Injection molded on 200 & Haas acrylic plastic molding powder. 

Watson-Stillman machine by : 

A. L. Hyde Company, Grenloch, Clear and ( olore PI EXIGLAS 18 being used for more and more 
N. J.. for Oiljak Manufacturing ; 
Company, Montclair, N. J big moldings such as bowls, car visors, diffusers for lighting 


chemical action, dimensional stability, and strength to 


fixtures, and coin phonograph panels. If you want the best 
Prsmenes to « wadomart, Reg. U. 5. Pat results in molding a large part, try PLEXIGLAS.. . for siz 
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CHEMICALS RI FOR INDUSTRY 


We'll be glad to send you our 

technical literature on PLEXIGLAS 

technical Meratwre on Fucus | FROHM & HAAS 
molding—and to discuss your spe- 

cific application, Write us about COMPANY 
your peobtom. WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Represeniauses in principal foreign countries 
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when it’s a RAMSEY 
SILENT CHAIN DRIVE 


LONGER CHAIN LIFE IS A CERTAINTY because lub- 
rication needs are so little. No fancy forced systems or oil 
reservoirs needed. A few drops of oil per day from a simple 
drip-feed oil cup is all it takes because the roller-bearing 
action of the patented Ramsey Chain Joint eliminates prac- 
tically all friction and vibration. Wear is minimized and 
lubrication is not a problem. 


Get the whole story in the Ramsey 
Silent Chain Application Manual. It’s 
full of necessary engineering data on 
chains, sprockets and pinions. Write 
for your copy today. 
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the operation of the current limit 
cult. 

Since the motor voltage is measur 
on the rectifier side of normally-clos: 
contactor M, the speed-regulating ci: 
cuit will hold the rectifier voltage ; 
the value called for by speed referen 
potentiometer P, when the motor 
disconnected from the rectifier. | 
the motor were started with P, s 
above base speed, the full rectifier volt 
age would be applied to the mot 
at the moment the contactor close 
Unfortunately the current limit circu 
cannot operate instantaneously becau 
the grid of V,, is held negative by F 
when contactor M is open and C, 
will prevent the grid of V3 fro: 
reaching the operating range instant]; 
This condition cannot be tolerated | 
cause currents of destructive magr 
tude would flow for the first instar 
after the motor is started, resulting i 
blown anode fuses. To remedy th 
condition the rectifier voltage is aut 
matically regulated to a lower voltag 
when contactor M is open, by mea 
of the preconditioning circuit 


Preconditioning Circuit 


This circuit regulates the open-ci: 
cuit rectifier voltage to a permissib! 
value and provides good startin, 
torque without harmful effects 

A part of the armature rectifier vo 
age, obtained from Ra, and Rs, 
fed back to the grid of V3 throug 
Rs2 and a normally-closed interlock o! 
the main contactor M. When conta 
tor M is deenergized the voltage acro 
R35 is compared with the referen 
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FIG. 1 — Diagram of current limiting 
circuit. 


voltage provided by a glow tube by 


means of resistance divider Rs. and 


Rso,. These resistors are chosen s 
that a precondition voltage of 20 t 
70 v is obtained, depending on th 
horsepower rating of the motor. Thi 
particular resistance network is stifi 
enough to prevent any interferenc: 
from the current limit reference 


A similar situation may occur when 


the speed is suddenly increased. It 
the motor is operating at light load 
the grid of V,3 is held very negative 
by virtue of current limit reference P, 
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the head with 
the extra sales appeal 


and 


extra production 


efficiency 


MACHINE SCREWS 


Precision made for 
fast economical 
assembly 


SQUARE AND HEX 
MACHINE SCREW 
NUTS 
Semi-finished, hot 
pressed, cold 
punched 


dcord PHILLIPS HEAD 


MACHINE AND TAPPING SCREWS 


Lamson Phillips Head Screws win hands down when it comes 
to good looks plus production efficiency. 


If you are still using common slotted head screws for external assemblies 
better take a good look at the possibility of switching to 

Phillips Head. The savings, in terms of faster, more efficient assembly and 
better looks, can more than compensate for their slightly higher price. 


Right now Lamson & Sessions can offer you quick delivery 
on Phillips Head Machine and Tapping screws in most 
popular sizes. May we quote on your requirements? 


The LAMSON & SESSIONS Co. 
1971 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham » Chicago 


Check the products below that interest you; tear of bottom of od 
ond send to us for complete information 


-— - 





SEMS Wioif 7 TAPPING SCREWS F CAP SCREWS 
Pre-assembled } = 

lockwashers on pon, truss, flot ove Heat-treated steel 
tapping and mo = hexagon ond phil 

chine screws F lips heads 


Choice of round "1035" Hi-Tensile 


LOCK NUTS (( “1035” 
COTTER PINS 
Se : SET SCREWS 
Economicel, vibre- Steel, bross, alumi- c ee 
tion proof. Con be num ond stoinless po Wo 
used repeotedly : steel. hardened ond 


heot-treoted 
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if your product requires 
the valving of 


“hard-to-handle” fluids... 


HILLS-MSCANNA 





Leakproof valving of air... 
corrosive materials . . . slur- 
ries... solids... volatile and 
viscous substances 


Hills-McCanna Diaphragm Valves can 


ing many of the 


so-called “hard-to- 


handle” fluids. By employing a simple 
pinch cicmp principle, HillsMcCanna 
valves put an end to leakage, repacking 





ves are available 


operated or for 


peration by pneumatic or hydraulic 
cylinde: diaphragm motors, electric 
motors, et Choice of 14 diaphragm 
materials, 49 body materials. Sizes from 


to 14”. Suitable for pressures to 150 


psi., temperatures to 180° F 


McCANNA CO., 
Chicago 18, II] 


‘ 
v 


rite for Catal 
2444 W. Nelson St., 


higher with 
rewed or flanged 


g V-52, HILLS. 


diaphragm valves 


provide 


the answer 


THIS SIMPLE PRINCIPLE 
ASSURES POSITIVE 
LEAK TIGHT 
VALVING 


Compressor is raised, lifting dia 
phragm by means of a stud molded 


weeene, 





Compressor and diaphragm par 
tially lowered. Compressor design 
guides and supports diaphragm 





Compressor presses diaphragm 
tightly against weir, pinching off 
flow and making a tight seal 





HILLS-M‘CCANNA 
saunders patent diaphragm valued 


Also Manufacturers of Proportioning Pumps 
Force Feed Lubricators * Magnesium Alloy Castings 
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consequently Cy» has a negative charg 
If the speed potentiometer is sudde 
turned to a higher speed a large j 
stantaneous current flows because ( 


prevents the grid of V,, from reachit 





» 1d R 1 } ' | | 
Rs. and R z7- Since the cathode of | 


cannot exceed this voltage, the 


of V3 is also held approximat 
Vv negative; this 10 v_ negative | 
prevents |’ from interfering w 


normal operation of | 


Design of 
Gray-Iron Castings 
Abstracted from Design of Gray-lIr 


Castings” by T. E. Eagan, Iron Age, Fe 
uary 7, 1952 


A CASTING will be n 
] 


design allows round ) 
There are more gray 
which h ) lesigned 
e WI 3 “« 
gin This 
niZza Oo } Ss r 
4) i i\ 4 id 
have no sed oper] H 
i IS cco ided € 1es 
ome ! ) with « 
I a p Op 5 t \ iron 
se them to the i Age 
Mode to i CC 
it t yf oO hang 
i Ss tf 4) {’ ) 1 ( 
. aiay U | y to pro 
i’ HH \ \ if n 
ous fOu 1 ] yrk who 
willing to tack \ The 
it nm i oO SITY 
1 ‘4 S ik :¢4 WIS ond 
ind now h lo Iry fo 


Conversely, the 





Villing to change CO 
form to good foundn e so | 
as its intended fun ialitie 
not impaired. The t 
designer willingly consults with 

: * ons 
foundryman_preclud much trou 


in this respect. 


Some of the things which should | 


necked with the foundryman 


follows: 





e mo 
, 
Loca ) ill 

$ Accessibi enc 

aces for cle: 

5 Dimensi at n 
held 

In cases where a great number 


} 


castings of one design are to be made 
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Extra protection. Avtopositivereproductions Phote-lasting files. The apparatus and oth 


1 in place of those drawings which — gineering drawings for Solvay’s alkali | 
therwise h« eXpose it nstant Svracuse, Detroit, and Baton Roug ire 
1 tear. These int ediate \\ pare d by the home tlice staff in Svra 

hotographic black line lural Phen Autopositive intermediates 

iper base produce rp | prints the lasting qualities of ] tograpl 

| future reference and k 


The Solvay Pracess Division, Allied Chemical & Dye Corp., reports 


New speed and versatility 


in drawing reproduction 
.. With Kodagraph Autopositive Paper 


Drawing duplication simplified . . . print deliveries speeded new 
reproduction services provided the se are some of the advantages 


Solvay Process is realizing with Kodagraph Autopositive Paper. 


This new photographic intermediate material reproduces all types 
lrawings and documents directly. In addition, Autopositive increases 


the utility of existing print-making equipment... brings the “plus 





itures offerec by photog: iphy alone to many jobs. See how it works 


tor Solvay... see how it can work for you! 


Costly redrafting eliminated. Old Contracts expedited. Autopositive intermediat: 


gs are repreduced on K dagraph re sent to outside bidder plant construct on Kodagraph Autopositive 
wsitive Paper. whic ntensifies lin projects so that the required number of | Par \\ z , c 
ch ins up ba ken pr vd ( y } ts needed for qu tations car he I icle Tl . : , b e 
os : -? : : Bo’? \ ( 
\ jualits print-making miastel wu! ives time previously lost when Insuthcient q 
tly redrafting tithe { prints were supplic d > = | 
2o----------- MAIL COUPON FOR FREE BOOKLET————————~——————— - —- 


Eastman Kodak Company, Industrial sgt at Division, y Rechester 4,N. Y. 
Gentlemen: Pleass send me a free cops ty I trated b 
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“THE BIG NEW PLUS’’ 
in engineering drawing 
reproduction 
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THE OU 
GAST rotary 


Oil-less 
AIR PUMPS 


never need it! 


Above — Oil-less 
Model 1550 — 8 
to 10 C.F.M 
Right — Oil-less 
Model 3040, end 
olate removed 
From 17 to 24 
CFM 





. 7 
tstes - 





Three things about these pumps 
are outstanding: 


FIRST — They run entirely without oil 
in the pumping chamber. Four carbon 
vanes in rotor lubricate themselves — 
through thousands of hours of opera- 
tion. Ball bearings are greased and 
sealed for life. You can forget oiling 
problems! 


SECOND — They completely elimi- 
nate oil-mist in the air delivered. 
Used for both vacuum and pressure 
they can’t contaminate your product 
or material with oil droplets. 

THIRD — They're built with tradition- 
al Gast precision — for years of high 
performance and dependability. 

IF THESE QUALITIES offer solutions 
to your original equipment problems, 
write Gast. Oil-less models from 10 
to 20 inches vacuum — 3 to 10 Ibs. 
pressure — 3.5 to 24 C.F.M. 


see Our 


sweer s fie 
bo e00wC) Gr emnes 


Write for new Data Sheet 
on Oil-less Pumps, show- 
ing 3 types and rating 
tables. 






Original Equipment Manufacturers 
for Over 25 Years 


ee 
J fUTMRY 
AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


ro metre TO 30 185 TO 78 twcmrt) 
GAST MANUFACTURING CORP, Hinkley St., Benton Horber, Mich, 
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or where a considerable expense is in 
volved in making the patters, or where 
the design is very intricate, it is ad 
visable to have a 
model made. By doing this many trou 
bles which could be foreseen by no 
| other method can be avoided 
Castings should have sections which 
are no thicker than necessary to meet 
the required stress imposed on them 
This is logical because the physical 
properties obtained are based upon 
the section thickness. On the other 
hand, the section thickness must not 
be so thin that the metal will not 
run through it. This latter condition 
can best be set by the foundryman who 
must gate the casting to 
proper flow of metal 
All sharp angles should be avoided 
Use gentle contours wherever possible 
Proper radii should be used in all 
ases. Too-large a radius is just as bad 
as a too-small one. In order to avoid 
ntration, the fillet radius 
the thickness is better for 
soundne ss in the 


scale or full-size 


allow the 


stress con 
of i or 
castines Therefore 


some ompromise usually must be 
made with the foundry-man. 

Design castings with a uniform se 
tion thickness. Where this is iMpossi 
ble blend the sections together instead 
of making abrupt « How 

os , ; ' 
ver, becaus “he inner walls cool Nn 


slowly han the 


nnections 

or 
outer walls, they 
should be 0.7 to 0.9 of the outer-wall 


thickness, 


icy of the pattern 


lepending upon the intri 

Always reconsider large complicated 
astings to see if the same results could 
obtained by joining several less con 
cated sections together 


} e 
pli 
Ribs should be employed, but only 
where they will help in reducing the 
weight or warpage of the casting 
Sometimes ribs can be culminated en 
tirely by designing a bulge in the se: 
tion instead of a rib. They are effective 
in compression, but not so in tension 
There is a tendency for designers to 
idd more ribs than necessary to a cast- 
ing. Many of these do not function, 
yet they add to the cost and, in many 
uses, interfere with proper molding 
a greater number of 


often leading to 


The amount of machine finish allow 


ince varies with the analysis of the 
netal used, th design of the sting, 
nd its size, the tendency to wa ind 
h Y hit ng methods used In the 
se of cylinders, special allowances 
must be made, and the foundry should 
ontacted to determine these 
It is lesir i le that an agreement be 


1ade with the producing foundry on 


the machining allowances required 
Then these llowances should be ind 
ited on the drawing. This acts 

ide to the foundryman for the choi 


LEBANON 


Ca Stings 


in Stainless 
and Special Alloys... 


with Controlled 
High Quality 





Steel Foundry 


makers study engineering designs, 


Lebanon 


pattern 
suggest improvements and plan 
jobs for production giving careful 
consideration to feed heads. rigging 
and gating. This care in prepara- 
tion can save valuable time and 
Pattern 


eliminate costly failures 


making, however. is but one of 
many steps in production rigidly 
followed by Lebanon craftsmen to 


provide ( TR LI L 


controlled high quality 


castings of 


LEBANON STEEL FOUNDRY 
Dept. C, Lebanon, Pennsylvania 
“In the Lebanon Valley 


LEBANON 


Steel and 
Alloy Steel 


Stings 


ApriL, | 


4% 


Propuct ENGINEERING 




















wineering Abstracts continued 


eri needs ft pall 
large castings many 
certain surfaces as 
rather heavy finish a 


should be 


nachin rence or locating 
ids which are und to the 
roper dimensions by foundry 
ourse, shouid be marked 
n the drawing, and the di 
imits clearly indicated 
manent-mold and castings made 
specialized casting processes 
pecial machining allowances 
usually have particular 
y which is going 


should he CO; 


Treatment for Internal Stresses 


Most gray-iron castings have som 
nternal stresses them which 
ause Warping during 
higher-strength irons 


highest internal 


rroneous 


proper stress-t 
nt. On this subj 


t 


; 


ecommended practices has been 
issued by the various technical socie 
ties. Therefore it ecessary that the 


} 
innealing cycle be indicated eit} 


eT 
a special specification or noted on the 
: the following 


iuthor’s com 


at Castings slowly and ev 

at a rate not to exceed 
to 1050 F. 

2 Hold at 1050 I 
of heaviest section 

3 Cool at a rate of not 
100 F per hr until a te per: 
500 F is reached, then air-cool 

It is well to discuss briefly some o 
the erroneous ide is about stress-re 
lieving gray iron. Schaum has shown 
that no relief of stress occurs in cast 
ings by storing them for 14 years out 
loors, yet this practice is still used 
Alternate heating to 220 F and then 
cooling to 0 F does not remove stress 
Etching the surface shows a small 
amount of stress-relief but not enough 
also has shown that it takes many 
hours to relieve stresses at temperatures 
below $50 F, yet some foundries use 
temperatures as low as 500 F. The 


0 be of any consequence. Schaum 


way to relieve stress is to follow simi 
lar procedure to that recommended in 


the fore 201Nng 
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prompt... 
direct. 


- delivery... 


safely into 
your 
hands 


PRP can de reletiilemuleltlie (sre 


Tamelole| game ls101-1e ME (eM 201' am olgele|laliols 


ports diractly to yo 
schedule. Our tleet of trucks and private planes provides 
this unique plus service which prevents shipping. damage and 
ps. Other PRP services include des gning, 
eolgeleltiailolame lame isslelimme|'ielaliii(-) Mare) Me laMaall ilelat) 


ne or write.us about, your problems 


prefer, our plane will speed you 


When you look for plastic 
mouldings, look first to 
Plastic-Research Products, 
Urbana, Ohio 





rekewNes 


rn 


make them, Tom! 
They have the 
know-how and the 
equipment to 
produce precision 
metal parts at a 
fraction of what we'd pay anywhere else.” 


When it comes to holding the line 
on costs —and holding strict toler 
ances at the same time—it takes ex 
perience and facilities. For over 56 
vears, Torrington has been making 
precision metal parts. Production 
facilities include batteries of auto 
matic and semi-automatic machines 

many of them Torrington-designed 

and one of the finest heat-treating 
departments in the world. In addi- 
tion, we have at our disposal the 
combined experience and facilities 
of all 11 plants of The Torrington 


Company 


If you need precision metal parts 
ask us for a quotation Just send us 
a sample or blueprint and tell us 


how many you need. 


Typical Torrington - Made Parts 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 
TORRINGTON 4//7/; BEARINGS 
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Correct German Address 
1 Ve Edit 


In the article “Diesel Engine Cooled 
by Forced Air’, page 150 of the 
January issue, the address of the manu 
facturer is incorrect. The location of 
the Kloeckner-Humboldt-Deutz A. G 
is Cologne, Germany. The designa 
tion “Cologne, Rhine’ is incorrect 
and any inquiries that your readers may 
send to the Deutz Factory, addressed 
that way, will most probably be re 
turned by the post office. 

The Diesel Energy Corporation at 
i7 West Street, New York 6, N. Y 
is the sole representative of Kloeckner 
Humboldt-Deutz in the United States 
Inquiries can be addressed to this 
organization for prompt handling 

H. W. RATHENAI 
Diesel Energy Cort 


Ed—-Our German Boedeker missed on 
that one. You'll find the address cor- 
rected in the Errata section at the end 
of our Readers Say Department. 


Gears for Instrument Drives 
/ t} ¢ Edit ’ 


interest the article 
Optimum Selection of Gears for Pre 
| cision Instrument Drives” in the Janu- 
ary 1952 issue of PRopUCT ENGINEER- 
ING 
The first thing that caught my eye 
| was the diagram of the gear-hobbing 
| machine with the dual-lead worm and 
gear. Apparently it is a composite dia- 
gram of B-C and G&E machines 
The explanation of dual-lead worm 
gearing and proper design of accurate 
instrument worm gearing are well 
handled 
One serious error appears in the 
opening paragraph on p. 167, refer- 
ring to the matching of one to one 
bevel gears, wherein the author advo- 
cates matching the high point of run 
out of one gear with the low point of 
runout of its mate. This is just the 
opposite of what one should do, if 
| interested in the accurate transmission 
of motion. Such gears should be 
mounted so that the two high points 
are in mesh, and the two low points 
in mesh. This will admittedly cause 
| changes in backlash in the train; how- 
| ever, the article stresses accuracy of 


I rcad with 


COUPLINGS 


FOR POWER) TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
VY. to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


BACKLASH 
FRICTION 
WEAR ang 


CROSS. py, 
Gre eliminate 


Lubrication is 
not required 1’ 


PATENTED 
FLEXIBLE 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the ‘otest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
eelti tai lcm eer 


WARREN, PENNSYLVANIA 
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Oilgear unit drives cable take-up 
reels. By an ingenious Oilgear 
control arrangement, all units are 
keptin perfect stepoverentire 150 
feet of Alpeth sheathing process. | 


— 


me. 


Oilgear fluid pa drives Yoder roll forming 
machine which ps corrugated aluminum 
sheathing aroun! 


Oilgear drives synchronized to 
speed of Royle e der which covers 
cable with melt yethylene 


Tractor capstan powered by Oilgear, which pulls cable 
through extruder, Jong cooling trough and inspection 


WESTERN ELECTRIC’S 


\ 


¢ 


“OILGEAR FLUID POWER 


@ Right after the war, the Bell System faced a tremendous problem because 
of the shortage of lead for sheathing telephone cable. To solve that prob- 
lem, a newly designed sheath known as Alpeth—aluminum polyethylene— 
was adopted. And the engineers had to design a machine fast that would 
apply this sheath fast—to produce this new cable by the millions of feet. 


Oilgear engineers, working with standard Oilgear Fluid Power pumps, 
motors and valves, met the need for drives that would handle the complex 
Alpeth coating machines, dependably, without trouble... and for drives 
that could be immediately, easily and economically installed . . . requiring 
minimum space, sure performers from the start. 


The first Alpeth cable sheathing machines installed by the Western 
Electric Company proved themselves and more units were installed, to 
make a total of three at the Kearny, N. J., Works and three at Hawthorne 
Works in Chicago. The Oilgear drives have performed well, without trou- 
ble, with minimum maintenance, often at high speed for 24 hours a day. 


A company like Western Electric does not buy by guesswork. Neither 
should you. THE OILGEAR COMPANY, 1571 W. Pierce Street, 
Milwaukee 4, Wisconsin. 


*, 
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PUMPS 


FOR COOLAN,TS 
LUBRICANTS AND 
ABRASIVE LIQUIDS 


PUMPS 


PONTIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


PUMPS 


Cc. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


PUMPS 


DEPENDABLE, 
ECONOMICAL, EFFICIENT 
, ? 

STANDARD OR SPECIAL, 


FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 





Our Readers Say continued 


motion transmission, rather than mini 
mum backlash 

In further explanation of why one 
to one gears should always be as- 
sembled with their two high points 
together, suppose we consider two 
spur gears of one to one ratio meshed 
together with their high points of 
runout in line. Then alongside of 
these spur gears assume that there are 
two pitch disks of equal size, 
mounted perfectly concentrically with 
their shafts If we sight along 
through the spur teeth on their driv 
ing sides, and transfer marks onto the 
periphery of each disk, and then 
measure the spacing of the marks, we 
observe that the spacing near the high 
point of runout of the gears is closer 
than the spacing 180 deg around 
where the gears mesh at their low 
point This change in spacing is 
equivalent to a change of pitch of the 
eccentric gears, where pitch is defined 
as the distance from one tooth to th 
corresponding point of the next, along 
a true running pitch disk. Obviously 
this effective change of pitch is not 
harmful provided it is the same on 
both gears, and if the gears are prop 
erly meshed. Also, for best results 
beth gears should runout an equal 
amount. On the other hand, if onc 
of the two gears is turned 180 deg 
with respect to the other, the differ 
ences in effective pitch between the pair 
will cause an acceleration and decelera 
tion of the driven gear for each revolu 
tion. —GEORGE Davis 


Authors Comment 


Mr. Davis is right in saying that 
the angular transmission is aggravated 
when the high and low spots of gears 
of one to one ratio are matched. It is 
certainly better to match the high or 
low spots if angular transmission is the 
only consideration. When this is done, 
of course, backlash is worsened. 

From the observation of thousands 
of traces of composite checks of gears, 
one seldom, if ever, sees a true sinusoi- 
dal type of chart over which tooth-to 
tooth errors are superimposed. Gener 
ally, the sine wave is distorted by th 
conglomeration of other errors supe: 
imposed on it 

It is common practice to lap miter 
bevel gears in pairs. When this pro 
edure is followed, the high spot is 
matched with the low spot. Sometimes 
the teeth are oriented one to the other 
to get the best feel of roll. After the 
gears are properly lapped, the engag 
ing teeth are marked at some point so 
that in assembly the same teeth mesh 
each other 

In the article, I pointed out that a 
gear train in which a worm drive is 


Wherever 
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HOT 


specify 


NEW 
IMPROVED 
SILICONE-BASE 
HEAT-RESISTANT 
FINISH 


Protects Stewart Warner's 
New Saf-Aire Wall Furnace 
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; o 
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operat ion. 


for dynamic 
stability 


nov ready 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 
Waukegan, Illinois 
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hur Readers Say continued 


ed, accuracy should be concentrated 
n the worm and gear. It was stated 
as mechanical 
lters, and that angular errors in the 
aring leading to the worms was not 
important as those in the worm 
gearing itself Backlash control in 
any imstruments is quite Often a 
ajor factor, because it affects the eas« 
reading scales or dials. In the gear 
rain shown in the article in which 
were substituted for uneven 
tio bevels, the idea was to focus at 
ention to (a) economy; (4) backlash 
|:mination when desirable, although 
Mr. Davis points out at some sa 
rifice in angular motion; (c) the fact 
that low lead angle worms should be 
ised; and (d@) that when this accu 
racy is concentrated at the key points 
such as at worms and screws, th 
gearing leading to these points can 
have much broader 
To focus attention to this concep 

a well-known hobbing machine gear 
train was shown with the several key 
points marked 
dual lead worm 


iat worm £earing act 


reuters 


tolerance 


; 


It does not employ a 
| 

The dual lead worm 

was shown as an argument tor avoid 


| - 
ul Dackiasn 


ng split worms to take 
By means of dual lead worms, it is pos 
sible to obtain backlash control with 
out affecting conjugate action. The 
particular dual lead worm shown in 
the article was used in a very special 
machine. To the best of my knowl 
edge, the Gould and Eberhart hobbing 
machines are the only ones employing 
dual lead worms, although they have 
beer: used elsewhere under licenses 
from the owners of patent rights 

I am indebted to Mr. Davis for his 
constructive comments, and for th 
Opportunity to amplify my statements 
regarding miter gears 


L. M. Davison 


From a Polish Student 


hanical Faculty of the M 
emy im Krakow and am preparing 
ploma werk on “The Application 
the Grid-Controlled Re 
Rolling Mill Installation 

I would like to get information 
concerning this problem that has ap 
peared in American technical litera 
ture, books and newspapers I am 
scheme of 
the rectifier installation in applicatio 
to rolling mill drives, its parts and 
operation; comparison between the 
rectifier installation and motor-genera 
tor set installation with regard to 
maneuverability, starting, speed varia 


interested in the general 


tion, braking and reversing; efficiency 
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A. C. MAGNETIC 
STARTERS 
Line Voltage Type 


«= With Visible Contact 
Overload Relays 


Heater e'ement 
assembled to the st 
correctly 


Bi-metallic thermal ove 
load relay assembly repla 
able without removing start 
er from enclosure. Desigr 


for separate mounting wit! 


out sub-panel assembly 


rRIP-FREE Manual re 
is standard. Manual-Au 
matic Reset available on spe« 


| 


t 


cial order at no extra charge. 


Two 5 pole cont 
tors mechanically 
terlocked with ov 
load protection 
common base. Un- 
wired. Note inter- 
changeability of 25 
ampere N.O. con- 
tacts and 15 ampere 
convertible N.O. or 
N.C. interlocks 


—- FOR AUTOMOTIVE 


R-B-M Size 0 and I Aut 


have 


Magn te Starters 


identical overall panel mounting di- 


mensions, All parts, except stationary and 


movable contact assemblies. are common to 


both sizes. 

IIsco solderless lugs. suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 


starter. Stationary and movable contacts 
replaceable without disconnecting wiring. bn- 
closed heater ele ment. expanding { -shaped 
bi-metal and snap action contact mechan- 
ism provide dependable . accurate motor overe 


load protec tion. 
Small overall size, plus indentical mounting 
dimensions for 10 and 15 ampere 2 to 5 pole 
contactors, as well as 
Size 0 and | non-re- 
versing starters, make 
the R-B-M line ex- 
tremely flexible for 
control panel lavout, 


Address Department C-4 





DIVISION 
ESSEX WIRE corp. 


°gansport, Indiana 


MANUAL AND MAGNETI ELEC TRI NTROI 


INDUSTRIAL COMMUNICATION AND ELECTRONIC USE 
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efficiently — 
ery ™é ake 
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er 
—to helf i 
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{ machin 
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ch 
job oO 
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duction © 

One of the 


und joading- 
ced man} 


A V ariety 


ysts. g costs is 


in 

1 min . , 
big Machinery 
Vv cost 


hz undling 
of 


makers h 
sav — ss” 


ave produ 
wers 


woe? 


muse 
digget> . 
ers, conv ey 


ronnages fro 


oduction 


g/t tor Better digging 


elsewhere throughout industry 
you usually find them “put to 
work” through Twin Disc Fric- 
tion Clutches or Hydraulic 
Drives. 

There’s a Twin Disc drive for 
every application—a Twin Disc 
engineer available to help on 
your design and engineering 
problems. 


For example: Goodman Manufacturing Company's 
Tractor Tread Trucks, Conway Mucking Shovels, 
and Types 360 and 460 Loaders, are equipped 
with Twin Disc Model MTS multiple disc clutches. 
Shown above is the Tractor Treed Truck, with the 


yrd Twin Dise MTS Clutches that actuate it. 






Twi af Disc ) 


CLUTCHES a“ wYORAUL 1c ORIVES 


TWIN DISC CLUTCH COMPANY, Rocine, Wisconsin 





HYDRAULIC DIVISION, Rockford, iinois 





SRANCHES: CLEVELAND + DALLAS - DETROIT - LOS AMGELES - GEWARE - SEW ORLEANS - SEATTLE « TuLSA 
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Readers Say continued 


| 
rolled; installation and maintenanc 


osts; utilization of the flywhe 


and power consumption per ton 
] 
i 


energy; rolling speed and maximun 


possible tonnage output from the mill 
and influence on the power factor 

Ha JNOS Fr RANCISZE} 
Skrytkha poe wa 23 


, hat 


Krakow, 
Poland 


bali 


Ed—Sorry, but information on 


grid 
ontrolled rectifiers for rolling mill 
s a little out of our field of interest 
We suggest you try some of our mag 
zines that are directly concerned w 


ron and steel industry 





Computer Mixup 
l he Editor 


Lhe article, “Organizing a (¢ omp 


ng Center in the Engineering Depa 
ment,’ which appeared in the Janu 
ary issue Of PRODUCT ENGINEERIN« 


‘ 


ntained a confusing reference whi 
should be cleared up 

In the article and in a photo captio 
the IBM Selective Sequence Electron 
Calculator was referred to parenthet 
“Defense Calculator 
Actually, they are two separate a 
distinctly different machines Th 
SSEC was put into service in Janua: 
of 1948. The Defense Calculato: 
an advanced development current 
under way in our engineering labora 
tories. H. T. Row! 
International Business Machines Cor 


ally as th 


Ed—PE apologizes for the confusior 
The Defense Calculator was ar 
nounced during the preparation of thi 
article and it’s description as a “‘sel 

tive sequence electronic comput 

tripped PE editors into mistaking tl 
IBM Selective Sequence Electron 


- . 
Calculator for the new machine 


Suggestions for Cutting 
Ball Bearing Vibration 
To the Editor: 


In his article Noise and Vibratior 
in Ball Bearings’ (PrRopuct ENGI 
NEERING, December 1951, pp. 15 
et seq.), Mr. George H Kendall 
vestigates the different sources of 
vibration and noise in ball bearing 
issemblies. After discussing the in 
fluence of misalignment of ball bear 
ing races, loose clearance of balls, and 
lamaged race ways, end shields o1 
yall retainers, he turns to the influence 
of improper rer confining the 


races, especially flat retaining rings 


with a possible end play of from 0.005 


As Mr. Kendall stat 














es, this end play 
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MAINTAIN PEAK OUTPUT with Pheoll 
precision-made screws, bolts and nuts 
they will speed your assembly work and 
improve product appearance. 

RE PR¢ CT PERFORMANCE with 
Pheoll quality screws, bolts and nuts 
standardize on these dependable indus- 
trial fasteners. 


ANUFA RIN assure 
rapid production of both standard and 
special fasteners. 


for screws, 

bolts and nuts in different sizes, types 
and metals. 

VERNIGHT DELIVERY to principal cities 

from centrally-located Pheoll factory and 


warchouses. 
FACTS ABOUT lt you st KNOM 


® One of the nation’s leading producers of in- 
dustrial fasteners 

® Pheoll products are widely used in part as 
sembly when quality is of prime importance 

®@ Men who produce Pheoll industrial fasteners 
are highly trained and experienced craftsmen 

® All products are manufactured under rigid 
quality control standards 

® Constant product inspection 
from laboratory metal analy 
sis, through production and 
final finish is your assurance 
of precision made, trouble- 
free screws, bolts and nuts. 


Write for this free Bulletin 





Our Readers Say continued 





is the result of the assembly of com 
ponents which are “at the extremes of 
their dimensional tolerances’. From 
this one has to conclude that the often 
proposed precision grinding of retain- 
ing rings does not solve this problem 
because the tolerance of ring thickness 
is only one part of possible end play 
and not even the principal part. The 
main part of end play equals the 
maximum variation of length of ma 
chine part plus maximum variation of 
distance of outer groove wall from 
the inner abutting shoulder of shaft 
or housing. 

To solve this problem of end play 
in retaining ring assemblies, Waldes 
Ohinoor, Inc. has developed th 
Waldes Truarc Beveled retaining ring 
The groove-engaging edge of this ring 
is tapered or beveled under a small 
angle (about 15 deg) and abuts 
against an outer groove wall that is 
tapered at the same angle. With a 
load on the ring, the tapered edge acts 
like a wedge so that the ring, ex 
panding or contracting more deeply 
into the groove, is shifted to a cer 
tain degree in the axial direction 
until it abuts against the machine part 
thus bridging end play rigidly. 

For smaller sizes of shaft or hous 
ing (under 1 in.), the maximal pos 
sible take-up of such a beveled ring 
in a beveled groove is not large 
enough for the maximal possible sum 
of tolerances in length of machine part 
groove location, and ring thickness 
On the other hand, in such smaller 
ring assemblies, the axially directed 
forces of thrusts, impacts, or vibrations 
ure relatively moderate. To deal with 
end play in these cases, the Waldes 
Truarc Bowed retaining ring was in 
troduced. This ring is bent out of its 
plane around its horizontal center Jine 
and acts as a floating spring taking up 
end play resiliently and damping 
vibrations (cp. the article “Which 
Stamped Retaining Ring?” in Prop 
ucT ENGINEERING of February 1950 
pp. 124 et seq.) 


Both Waldes Truarc Beveled and 
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When the 


AXLE counts eee 


SPECIFY 


CARAVAN / 


United CARAVAN axles provide 
dependable mobility for al! types 
of portable equipment. These ver 





satile units can be used on con 
pressors, fire-fighting apporotus 
pumps, concrete mixers, welders 
generotors, etc. os well os many 
types of militory equipment 
CARAVAN axles can be furnished 
in two-wheel, single-axle asser 
blies and as four-wheel running 
geor equipped with automotive 
type steering mechanisms 
Straight ond drop oxle type con 
struction is available 

CARAVAN axles are engineered 
to assure smooth movement over 
high grade surfaces and mox 
mum roadability over rough ter 
rain. Controlied camber, toe-in 
ond caster provide positive tra: 
regardless of speed or road con 
ditions 

Write today for 12-page illustrat 
ed Catalog No. 101 containing 
specifications on the complete line 
of CARAVAN cxles and 
describing automatic 
surge-contro!l broking 
oevice, retractable 
third-wheel assembly 


ond other CARAVAN ——- 


occessories Ml 














The UNITED 


MANUFACTURING CO. 
221 W. Interstate St * Bedford, Ohio 
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There’s a new “beat” 
in this eagle’s heart , 














ngine with reserve power for quick 


versatile aircraft ¢ 
take-ofls, military hedge-hopping, more lift! Geared for 
smoother operation: “opposed” design for practi al 
compactness: supercharged for greater power; the only 
}00-horsepower air-cooled engine being produced! 
Phat’s the unique power plant now available through 


oming research and precision production 


Ly 

Whether you require air-cooled power for aireraft or Lycoming precision 
or whether your need is precision production gives 
or high-volume extra power for 


peak performance. 


ground applications 
machining, product development, 
production—Lycoming offers extensive facilities and 
well-rounded experience. Long famous for its aircraft 
engines, Lycoming also meets the most exacting 

and diverse requirements in many fields, both 
military and industrial. 


ihlem—look to Lycoming! 


R AIRCRAFT AND INDUSTRIAL USE e PRECISION-AND-VOLUME-MACHINE PART 


FOR RESEARCH 


ve MI | IN] FOR PRECISION PRODUCTION 
OMING Ta 
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Our Readers Say continue 


Bowed retaining rings have been 
applied in many cases 
PP" hI -_ } 
ussemblies with higl 


> 


tional speed. Fig. 1 and 2 


nong n 


vindle a 


old way, Fig 
locating the outer 
ball bearing there is 
Waldes Truarc Beveled 
in a correspondingly | 
Furthermore, for locat 
race of the spindle bearing, an intert 
Waldes Truarc Bowed ring is et 
ployed. Both rings eliminated the c: 
play which otherwise would be 
ivoidable. 
ther information about Wald 
Bowed and Beveled retai 
available in ovr Bulletin Né 
H. HEINMANN 
ol ] 


sary to separate 
I 

However it is inter 

the bearing spa 


met} 
methods 


Reprint Permission 
l'o the Editor 
[ am writing an article on plast 
printing plates and would like r 
nission to use the table included 1 
the article “New Rubber-Phenolic Ma 
rials for Greater Impact Strength 
which appe ared in the January 195 
1e of PRopuCT ENGINEERIN¢ 
AXEL LUNDBY! 
Kable Printing C 


Ed—We're pleased to grant this per 


mission. We would appreciate a credit 
line to PRopuct ENGINEERING for th 


rial 


Polyisobutylene Adhesives 
To the Editor 
} 


I wonder if you could give me som 
information regarding the polyiso 


ey 


viene adhesive that was mentione 


A\PRIT 
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-.- TRY C-D-F CELORON 


Light weight: 2 weight 
of Al, 1/7 weight of 
brass. Lighter, more 
modern gears for mod- 
ern machines. 


Easy to Machine—use 
a hobber, milling ma- 
chine or gear cutter. 
Machines fast — save 
money on every blank 
cut! 


Tensile strength of 
10,000 Ibs. per inch— 
yet has resilience. Re 


sists corrosive chemicals 
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@ Noisy clashing gears mean loss of efficiency 
design weakness—- maintenance trouble spots 
that’s why designers “build in” gear reliability with 


C-D-F Celoron gears. 


Silent Celoron is the hi-strength, non-metallic 
thermosetting plastic gear stock that is standard 
for automotive timing gears, textile machinery, 


printing presses and thousands of othtr uses. 


Your C-D-F sales engineer is a good man to 
know (offices in principal cities). Consult with him 
on your gear problem’. He'll save your time and 


money. Call him today. 


Cintinontel-Diamond thre 


GENERAL FFICES 


NEWARK 40, DELAWARE 














Our Readers Say contin 


on page 122 of your May 1951 
Can this type of adhesive be u 
cement Teflon to Steel? What j 
maximum service t ny ratur 
adhesive? Where ca 

the San Francisco bay ai 
Spe ifically, where in San Jose 


WILLIAM A 


f = : question cannot be ed ft en 
or Pelli g securit Teflon to steel. A ording to inftorn 
\ | tion we have, there is no adhesive tl 
will give a good mechanical bond « 
Teflon The maximum 
perature for this adhesive 
As to the procurem« 
; slasiee. wi: an't give the ad 
‘ ofa specifi supplier in the are: 
mentioned but we suggest that 
& in touch with the Standard Oil Co 
California Also the Advance 
There are numerous reasons why vents and Chemica! Corp., Coles a 
machinery and equipment makers 18th Street, Jersey City, N 
are standardizing on Winsmith are suppliers of son 
Speed Reducers on such a large materials used in tl 
scale. The fact that Winsmith is 
the most complete, standardized 
line available from stock (1/100 to 'D R R \ 7 \ 
85 hp) is hardly sufficient in itself " 


Tested Winsmith performance 

. assuring quiet, smooth opera- it: 
tion; long operating life; minimum .. for ex: —_ 
maintenance... that’s what rea//y on low temperat 


counts with design engineers. of armor plat e | 1 the tank progr: 
requires the use of steels with nich 
content of four- to five-hundred 
cent greater than during the 


And that performance-testing is 
three-fold... it’s the Triple Check 
that every Winsmith reducer -un- war "is incorrect. Low alloy 
dergoes: (1) All components are first compositions developed for armo 
rigidly checked for accuracy and ing World War II are being 
finish before assembly. (2) During lay with few modifications 

set stages in assembly, complete De 1951 Page 22 7 
conformity to specifications, precise PF how al Misad asl Mestesns $ 
adjustment of bearings, accurate tence “. . Neor 


yrene composit 
- ; p 
centering of gears and perfect tooth ranges in thickness from 1/16 in 


contact are all closely checked. in., as specified. . .” should 
(3) Each completed unit is run-in ', . . Neoprene composition 
under load and carefully checked thickness from 1 

for rated performance. specified 


is 


trek ernee 


Information in “Save Through Feb., 1952 Page 242 ’ urface Te? 
° . vyer ‘ stols 7 

Standardization” folder. Write. wes Accurately Checke. 

Phaostron Company was incorr 
I 

listed as the eee of this thermon 
eter. Correct supplier is the Pacif 
Transducer Cor mpany, 11921 We 
Pico Blvd, Los Angeles 64, Californ 


Jan., 1952 Page 150. Diesel Engi 
so0led by Forced Ai(Zr. Cologne 
Rhine is an incorrect address fi 
Kloeckner-Humboldt Deutz A. G. TI 
e . correct address is Cologne, Germany 
Winsmith, Inc. Inquiries may be sent in the Unit 
‘ States to the Diesel Energy Corpo 
tion, 47 West Strect, New York 
New York 
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‘customer 
CONSCIOUS... 


You are treated like a customer when 


9 


you deal with The Bunting Brass & 
Bronze Company. It is a tradition in 
the Bunting organization to consider 
the good will of the customer as the 
most important factor in the transac- 
tion. Bunting customers find that 
Bunting resourcefulness no less than 


Bunting products, is made available 





when needed . . . Ask any Bunting 


customer. 


ot 


ie. 
BRONZE BEARINGS + PRECISION BRONZE BARS + BUSHINGS 


THE BUNTING BRASS & BRONZE COMPANY « TOLEDO] OHIO.» BRANCHES IN PRINCIPAL CITIES 
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97 lbs. 





Wtf ONAN 


STEP UP PERFORMANCE of your 
engine-driven equipment with _ this 
rugged, lightweight prime mover. The 
Onan 10 HP Twin-Cylinder “CK” en- 
gine is inherently smooth-running, 
delivers vibration-free power at all 
speeds Alternate-firing, air-cooled 
Built for long, heavy-duty service 

with oversize bearings and rugged con 
struction throughout. Unusually com- 


pact, to simplify installation 


Wi 
















CA Features 
OPPOSED DESIGN: Lighter weight; 
vibrationless performance. 

OVER-SIZE BEARINGS: Extra-large 
bearing area assures longer life. 
PRESSURE LUBRICATION: Positive oil 
supply to all bearings. 

SHORT, RIGID CRANKSHAFT: Fully 
counterweighted. 


AXIAL FLOW COOLING FAN: Forces 
oir over and around cylinders for maxi- 
mum efficiency. 


COMPACT: Fits into 2.9 cubic-foot space. 


No other heavy-duty, 4-cycle engine matches 
“CK” performance in installations like these! 





=. 


Kalamazoo Rail Cor-—The "CK M.-E Tiller— Ovt-performs ony till- Thermo-King Truck Refrigeration 
soves weight for easy handling ing unit of similar horse-power The lightweight, smooth running 
ms smoothly ot cll speeds Smooth-running, powerful. “CK” is ideal for this installation 


Write for Specifications 


'D. W. ONAN 


6803 UNIVERSITY AVE. SE. © MINNEAPOLIS 14, MINN. 
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NEW BOOK‘ 





Production Control 


PauL D. O'DONNELL, 
f f nid tyzal mila 


t ’ INANSTTIAI la 


n College. 304 pp. 5 


A basic text for those who de 
| ] | 

ac juire an elementary Knowiccuye 
production control. The content 
been simplified as much as poss 
highly technical and specialized ay 
cations within the area of produ 
control are purposely omitted. 7 
subject matter is thus limited to et 
th ider to master the fundam 
without being confused by the d 
tions of advanced problems 

The discussion is based upor 
idea that there is no standard pro 
t10on control pro lure Th 1utl 
premise 1s that there is a corre I 
duction control procedure for ¢ 
company depending on whether 


a continuous process company, a 


company, or some ombination of 


| +} mp 
two; the size Ol ne company 
7 yf tier na 
produc peng manuta ITe« and 
, 1 
apabilities of the people in th 


pany 

General consideration is given 
the various phases of production 
trol, which are applic 1 to contin 
process companies ind to 10D co! 
nies. To indicate the effect of sp 
factors that determine the correct 
edure, cases are included to sh 
the proced ires and prol lems of 
ous companies. 

In luded in the content of the bo 


are chapters devote 1 to Produ 
forecasting, product developn 
plant layout, materials handling, c 


trol of materials, routing, schedulir 
dispatching, follow-up, quality « 
trol, statistical q iality control, and c 


ontrol 


Buckling Strength of 
Metal Structures 

FRIEDRICH BLEICH, Consulting E) 
eer, with COMMANDER LYLE B. Ra? 
SEY, USN; edited by HANS H. BLE 


; 


1 ‘ate Professor of Civil Engine 
g, Columbia University. 498 pas 
x 9 in. Published by McGraw-H 
Book ¢ 330 UW 12a S N 


y of 2 N Y. $] 


An urgent need for dependal 
data on the behavior of fabricat 
steel structures under compressi 


loading prompted the preparation « 
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vy Books continued 

book. Intended tor use by 

1 | } 

cher WOrkers, and engineers act 
work 


blished 
resent an cn 


investigation ol 
' 
| 


tial unstabdic equulibri 1m 
} na 


: 1 
een the external ioaading ana 
rnal response of the struct 


ditron the 


“ease 

buckling phenomenon in 

neral is controlled by the entir 

ymmplex stress-strain relationship of 
t t 


material under consideration 


Problems associated with columns 


e presented in four chapters: Buck 
P I 

~ 

il 


| ‘ 
g of centrally or ntricz 


\ loade { 
olumins: Buckling of centrally loaded 


Jumns by torsion and flexture 


Built-up columns f 


nd columns of 
iriable stiffness: ar Local buck] 
plate element 
structure Sta 
ipters on t 


ent or § 


Principles of 
Quantum Mechanics 


WILLIAM V. Houston, 7 

ut International Ser. 
ed Physi 

»y McGrau 


2 


icqu unt the student 
tion of qua 

he can make applicat 
ind can understand 
He is ass med to hav 


working knowledge f mentary 


nathematical physics and to have some 


guaintan¢ with 

isuaily included un 
lectron physics 

TI 2 book contains a 


oft 


entation of the wave 
of quantum mecha 
, ; 
nab.e the student 
asic principled ini 
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SHEANG mapped 


CASTINGS 


-.- KEY TO SAVINGS 


WITH SHENANGO 
CENTRIFUGALLY CAST PARTS 


HERE’S WHY... Shenango 
centrifugally cast parts offer 
many inherent advantages that 
can help you avoid trouble and 


save time and money. 


For example, due to the cen- 
trifugal casting action, you get a 
more uniform, pressure-dense 
metal, free from sand inclusions, 
blow holes and other often- 
hidden defects. You get higher 
strength, greater wear resistance, 


better elongation—longer lasting 


parts, better 


severe service 


SO your 


pi 

metrical shapes, iny\ 

tiny bushings to hug 

rous or non-terrous, rough 

Nn Shenango 


finished, check wit 


Company after company finds 


a good way to do a better ol 


low er cost 


SHENANGO-PENN MOLD COMPANY 
" Bever, Okie 


ALL RED BRONZES +» MANGANESE BRONZES + ALUMINUM BRONZES 
MONEL METAL + NI-RESIST - MEEHANITE’ METAL 
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EMC 


MOTORS 





EMC and CYCLOHM Fractional H.P. Motors 





wal apa La 


FOR 
CAMPBELL 
PRODUCTS CO. 


















Universal and Direct Current 1/1000 to 1/2 h.p. 


Shaded Pole 1/2000 to 1/15 h.p. « Induction 1/1400 to 1/4 h.p. 


That smooth, creamy warm lather that your barber uses when 
you get a haircut is usually delivered by a Campbell Lather 
King Electric Latherizer. 

Efficient, compact, built for years of trouble-free service, the 
Latherizer requires a motor with perfect shaft alignment and 
extremely dependable service. Campbell engineers picked a 
winner when they chose EMC Model 11A rated 1/45 to 1/30 
h.p. Millions of these motors are in use powering applications 
of all types. 

EMC Universal, Direct Current and Shaded Pole Motors and 
CYCLOHM Induction Motors are used by Campbell Products 
Co. and other leading manufacturers for more than 500 
opplications—cameras, communications equipment, sewing 
machines, vending machines, adding machines, portable power 
tools, aircraft and scores of defense applications. 

Write today for our new catalog. Be sure to check with us 
on your fractional h.p. motor requirements. _—— 





Ouse 8nn 
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bor Bevted States 
Drove bene 










HOWARD 


DEPT.PE3* HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
DIVISIONS: EMG evectric MOTOR CORP. 


CYCLOHM MOTOR CORP. 
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New Books 


continu 






a general outline of the basic the 


development from two fundamen 
postulates followed by a series of 


lustrative applications These appli 


tions give an introduction to the vai 
ous fields to which nonrelativist 
juantum mechanics can be appl 





Mastery ot the material 
will enable the student to read 


arch papers and 


tO ap} L} he le 
nseil to appro} rake prot ems 
Presentation has been contined 

he Schroedinger wave mechanics 


though passing reference is mad 
oiher forms ol quantum mechan 
Emphasis is placed on methods wh 


are useful in each of the further field 
of application. 

A more extensive treatment of sp. 
troscopy and electrons in solids is ot 
fered than is usually given in su 
books. Furthermore, a brief account « 
quantum statistical mechanics is i 


luded. The treatment is practical j 





the sense that it suggests pract 





methods for treating the theory o 
itomic, molecular and solid structure 






Numerous P ol lems are atta hed t 
each chapter which not only illustrat 


it develop the subject matter furth 







Strength of Materials 


Revised by E. K. HANKIUN, Coordina 


r, Murrell Dobbins Vocationa 
School, Philadelphia, Pa. Eighth v 
vised edition. 148 pages, 53x 8} i» 
Published by John Wiley and § 


Inc., 440 Fourth Ave. New York 
N. Y. and Chapman and Hall, Ltd 
Lendon. Hard Cover. $2.24 


yp 


In revising Merriman’s Strength of 
Materials, the author has written an 
elementary textbook and gives all the 
practical aspects of material qualifi 
cation and structural shape without be 
coming involved in complicated the- 
oretical analysis. The highest form of 
mathematics used is algebra 

Where the meaning and derivatiot 
of the moment of inertia is explained 

id algebraic analysis and approxima 
tion for a rectangular section is offered 
cference is made to the more accurat¢ 
alculus method with a chart that gives 
the values for several more complicated 

tions. 

Chapter I briefly reviews the rea 
ons for considering the shape and 
pplication of a structural member as 
vell as the properties from which the 
nember is 9 Chapter 2 defines 
the properties of materials and ex- 
plains the reactions of solid bodies to 

xternal forces 

Tensile, compressive and bending 













loads are covered in Chapters 3 to 
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Provvci 


15 DIMENSIONS 


He checks’ 8 RADII 


7 ANGLES 


To check this part completely and accurately by usual 
methods, you might need as many as two dozen or 
more different gages—and you still wouldn't be sure 
all corners were sharp, all angles and radii exact. 
There's a much faster, more accurate way to do the job 
completely, one that requires no mechanical gages that 
can lose accuracy through wear. 

On the Kodak Contour Projector, Model 3, you just 
slip the part into a holding fixture and compare its 
magnified image with a “‘chart-gage”’ over the bright 
screen. Every detail shown on the drawing is quickly 
and directly compared against the part itself, to close 
tolerances and in one operation. Little training or ex- 
perience is required. 

The part we show here is a relatively simple one for 
an optical comparator. With proper fixtures, charts, 


the KODAK CONTOUR PROJECTOR 


in ONE operation 


and accessories, you can measure all sorts of complex 
parts, large or small. Changes in specifications gen 
erally require nothing more than a corresponding 
change on the chart. 

So overwhelmingly has industry turned to optical! 
gaging that production of the Kodak Contour Pro 
jector, Model 3, the outstanding instrument for this 
method, has been greatly accelerated. Deliveries are 
rapid, and the cost of projector, fixture, chart-gages, 
and accessories usually comes below corresponding 
sets of mechanical gages. To get an idea of the large 
labor savings that the Kodak Contour Projector can 
bring to your inspection problems, 
get in touch with Eastman Kodak 
Company, Industrial Optical Sales 
Division, Rochester 4, N. Y. 


If you want to check precision spur and belical gears in action, 
write for information about Kodak Conju-Gage Instrumentation. 
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WHAT A 


é 
yal al 
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NEEDS 


HEAT EXCHANGER 
COOLER or CHILLER 


FOR A 


{ yPe? 


wert 


RE YOUR iwpivipval 










gia? 


for heating or cooling... 


WATER-HYDRAULIC OILS-LUBRICATING OILS 
COOLANTS - CUTTING OILS - OTHER LIQUIDS 


Our engineering department will gladly assist 
you, just as it has numerous other organizations, 
in design and selection of proper exchanger for 
your particular requirements. 


A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R.1., 
GAspee 1- 2600, wire or write. 
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New Books continue 
with many force and sheer diagram 
to illustrate the methods of analyzing 
the various conditions. In this sectior 
the moment of inertia and location of 
a center of gravity are explained. 

Chapter 8 includes illustrations of 
strength of material quantities to sucl 
miscellaneous applications as pressur 
in cylindrical sections, riveted and 
welded joints, and = machine 
screws and shaft couplings 

Structural qualities of compound 
members such as reinforced concrete 
and “‘flitched” beams are given i 
Chapter 9. ¢ hapter 19 is on combined 
stresses and Chapter 11 discusses th 
resilience of materials 

Appendix A gives a general descrip 
tion of the various industrial materials 
in paragraph form and in Appendix B 
the actual structural 
lated. 

Each article and chapter in the book 
is followed by a short section of per 
tinent questions and problems. An in 
dex is included for alphabetical ref 
erence to many of the i nportant points 
mentioned in the book 


bolts 


values are tab 









Television Engineering 


DONALD G. Fink, Edstor, Electroni 
Second edition, 721 pp, 6x9 in. Put 
lished by McGraw-Hill Book C 
330 W. 42 St., New York, 36, N. } 
$8.50. 


For technical 


rs who want t 
add familiarity with television engi 
neering to their knowledge of radi 
engineering—for readers who want 


adequate self-training material for e: 


WOrTKe 


gineering jobs in television broadcast 
ing and manufacturing plants 
lege and technical institute students 
in this field—this book 
need for grounding in the engineerin 
and te 1 ft j 


al fundamentals of tel 
Vision 


for co 


meets the 


hni 








process, from 
red Aspect 


The whole television 
studio to receivers 18 COVC 
peculiar to television technology, such 
as scanning and waveform analysis 
illumination 


camera tubes 


and colorimetry, and 
and picture tubes, are 
treated in detail, starting from first 
principles 

The principles of — of tel 
vision systems, in black-and-white and 
olor, are covered, and the book de 
scribes in detail the design, operation, 
and use of television equipment. In 
iddition to the explanations of basi 
principles and theory, practical work 
ing diagrams are given, complete wit! 
ill values of tube 
for all functional elements of the tele 
vision system, including studio and 
field cameras and associated equipment 


parts, 


Types, et 
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maay be realized by installing a low-cost Yoder 
Cold-Roll-Forming, Electric-Weld Tube Mill. Cold 
or hot rolled strip is fed continuously into the 
mill, coming out as finished pipe or tubing, auto 
raatically cut to length 


Yoder mills are notable for their low first cost, 
high speed, low labor and maintenance cost. They 
offer not only the highest production per dollar 
of investment, but for most requirements also 
the lowest conversion cost per ton, in making sizes 
from 4” up to 30” diameter. 


Through recent exclusive Yoder developments 


higher production is now obtainable than ever 
before. For sizes up to 3” dia.. speeds up to 250 
fpm are obtainable with a Yoder-Tocco induction 
welder incorporated in a Yoder mill 

For making the largest sizes, when tonnage require- 
ments are not too high, the initial investment 
may be greatly reduced with a Yoder Press-forming 
Arc-weld mill 

Yoder offers you the widest choice of mills of proven 
performance. Over 150 Yoder Pipe and Tube Mills 
are now in successful operation all over the world 


Literature and further information on request 


THE YODER COMPA NY © 5522 Woiworth Ave., Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


TUBE MILLS-cold forming and welding 
it di gal 0 ig leeea la 
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Can you 
reduce costs 
with a 
smaller 
bearing 
having the 
same capacity? 


Many have — with substantial sav- 
ings in money and materials. Smaller 
housings and surrounding machine 
members are often possible because 
of the greater load capacity Guiderol® bearings carry in a smaller radial 


cc. bearing space. Over 38% greater than the next highest rated bearing 
4 that is dimensionally interchangeable. Not to be overlooked also is the 
pr fact that precision performance, without roller skewing, of a Guiderol 
-- > . . . . . . . 
‘= - > : ” 
: 3 bearing is in direct proportion to its com 
+ parable load carrying capacity. 
. my ) 
.'e 
a 
= 4 aoe 
3 a 
‘i> 
> 
2: 
re 
- 
- oe 
<2 te 


@Q==. 
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New Books continu 








relay equipment and transmitters 
home receivers. 

Two chapters on color televisior 
cluding description of six sys 
part of the hundreds of pages of 
and fully rewritten material in tl 
edition. Intercarrier sound ré epti 
distributed amplification, stagger 
ing of i-f amplifiers, the keyed cla 
circuit, tonal gradation correction at 
plifiers, and u-h-f and s-h-f transn 
sion equipment, are among the ma 
recent develo; ments covered in 
book 










Receiver Circuitry and 
Operation 








ALFRED A. GHIRARDI ard J. RICHA! 
JOHNSON. 669 pages, 6x9 in. Pu 
lished by Rine hart Book . we. 2 
Madison Ave., New York 16, N. } 
$6. 


This book is a basi 
modern television and radio systen 
and receivers. The treatment is pra 
tical, written for the radio servi 
technician, the student, and the rad 
experimenter, and the coverage 
cludes the latest developments in < 
cuits, antennas, materials of constru 
tion, principles of operation 
explanafions of the AM, FM 
TV forms of transmission. Because « 
their importance in the servicing 
other fields, modern recorders, ré 
changers, and pickup devices are 
thoroughly discussed, with inforn 
tion on new magnetic recording 
vices. 

All types of circuits now in usé 
home receiver installations are ¢ 
plained, up to and including the late 
designs. Throughout the book, tl 
treatment 1s monmathematical ar 
couched in terms familiar to a!l radi 
men. A glossary of terms at the end 
of the text provides the beginnin 
radioman or student with immediat 







coverage ¢ 

































clarification of words or expressions bre 
eXa 
How To Supervise People To 
- : spe 

ALFRED M. Cooper, Desert Cent 
California. Third edition, 254 tot 
5x7 in. Published by McGraw-H The 
Book Co., Inc., 330 W. 42 St., N for 

York 36, N. Y., $3.75. 

This book gives practical hints Yo 
the present day supervisor in an eas star 
reading, fast moving style. It cover illu 






all the typical jobs and problems « 
hiring, discipline, preventing accident 
promoting teamwork, training work 
ers, delegating authority, labor 
tions, etc. It makes plain helpful te 
niques for handling them, w 
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ELECTRO DYNAMIC 





EK over 70 years extra strength and stamina have been 
bred into Electro Dynamic motors to fulfill the most 
exacting demands of industry 


To give added years of dependable. low-cost operation, 


special skills and superior insulating materials are used 


to toughen the WINDINGS....“the heart of the motor.” | | has learned 


The frames and housings are of rugged cast construction 


gineers 
_& 
: ; : , ‘since 1880 
You'll find an E. D. motor for every requirement. All @ ta we os a" 
standard enclosures... 1 to 250 h.p. Write today for 4 FLE® 9 DYNAMIC 
illustrated literature mas great motors 


E. D. also makes a complete line of Direct Current 


for rigidity and resistance to corrosion. 


Motors and Generators. Literature on request 


ELECTRO DYNAMIC « Division of Electric Bost Company * Bayonne, New Jersey 
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New Books cont 





obiems and s} 


yy r + fury I ne 
exam} les of typi al pr . 
cific solutions now being used in ge 


CAN You USE ae 
IR am ‘ eral practice. 
‘ this latest edition, the book 
THESE 168.8 & eS X =e ae nei doedinen to bring it 


line with todays conditions. A 


...OR THE SKILL THAT BUILT THEM : | oe the Take. Hartley lav 


affects the supervisor 




































4 sr! ‘ ‘ ' > . 
program for employ partucipatro 
NOTE WIDE RANGE VERSATILITY APPARENT eameneannt end ether case exis 
IN LARGE AND SMALL KETTLES SHOWN cnn Tene ale’ ‘Tare the 
® Do your productions call for pressure kettles or man or office supers sof insw 
processing machinery in Stainless Steel, Nickel, those problems which he will ha 











Monel, Everdur, Inconel? Do they require strict 
Sanitation in the units . high speed heating 
super-efficient mixing, blending, homogenizing? 


solve this year Or next ye 
A chapter of questions for 
discussion 18 in | it th e! 


the book. TI 












@ If so, count on GROEN for com- 

petent counsel, proficient engineering, a 
fast production. Building such units, 

large and small, has been our 

specialty for 50 years. That is 











































































. . 2 
why we've become today’s TABLE TYPE VACUUM si ae ; 
" largest producers of such TILTING KETTLE. A typi- ae Performance of 
la ‘ "tite ‘ cal example of GROEN . ° . . 
l. quipment... with ample facil- engineering. Supplied as Lubricating Oils 
ities, experience and financial autoclave and or equipped . 
: e th vario f agi * 
: solidarity to handle your re- recog FRSIONS ST GOS SE Ee : HH. Zumem , ( ( 
« quirements promptly and effici- 9 Lab. 1 x 9 | 
. es ently. And we're prepared to hall he R | P 
a AY) { 7} ‘ i ( 
Le | work to your roughest specifi- = = ase 
,* Yue is , Pe \ 
j cations or to create special 330 sane J \ ) ibaa. Dai 
_— units to solve your individual 5 
problem. yaa , 1 . | 
.°3 f This book treats t Or J 
@ So, if components of equip- f 200 GAL. TWIN SHAFT cating oils from the point ol 
ment on your ‘Defense orders * MIXING KETTLE. Sani- performan rat! | 
<> or reguls rod ( } }..8 tary, heavy duty type. Agi- sir Soman seg 
ng. gular production require tator assembly removable in itions. Discussion includes sey 
be equipment in this category, call a few seconds for cleaning 1 11 , 
3 J ’ C /e- pters n the following: tl 
c confidently on GROEN. Write Swim chem geincigte deve %, = ' 
. ; ’ lops maximum mixing effi- log vidation es ‘ TTT 
our Engineering Dept. now ciency OLOZY, OXIGAON, COTO — 
= 
~ about your present or antici- ation and foaming, wear bud 
~2 pated requirements. lacquer deposition 1 manul 









GROEN MFG. CO. 


“ 4535 W. Armitage Ave. 
i CHICAGO 39 


30 Church Street 
“4 New York 7 


7 Front Street 
San Francisco 11 
























ILLUSTRATION 
SHOWS ALL 
AGITATOR 
PARTS 
DISASSEMBLED © 


Re 












Each chapter in th WOK IS § 


mentéd with a comprehensis 






raphy to facilitate a mor letailed st 
of the different factors that are d 














cussed 





Register of British 
Manufacturers, 1951-1952 





RLD’S LARGEST PRODUCERS OF 


| 24th Edition, 882 pa 94x 74 
Published by Kell) ovie 
é nd ] ite 7} a Son I td D ) f H 
I ud vi ] FE 






yep oe) 





c 


Sian 
$5.88 





This is the authorize 1 director; ( 
he Federation of British Industr 
the largest association of British man 
facturers, and is recognized as a stan 


STAINLESS STEEL STEAM JACKETED KETTLES aici pula Waile te Wiebe 
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continued 


_ENGINEERS 
NOTEBOOK 


POWER 
PLANTS 


Multiple Take-up Clamp 
Simplifies Shroud Connections 


nter 


The collector ring of the Piasecki HUP-1 helicot 


‘ ¢ 


is shrouded to insulate the structurt from heat 
produced by the buried engine. Marmat t 
take-up clamps provide a simplified mean 

ling the titanlum shroud sections toge™ 

slight modification of a standard clamp @ 
employed. to acc ommodate this spe jaliz 

tion. Clips were spot-we lded to the edge of 

enabling it to apply a upling action 1 

the clamping action US ially associate d wit! 

of clamp. This clamp brings at 
in weight, cost and time of assem! ly and ¢ 
The patented T-Bolt latch assures @ vibrat 


ut signiical avi 


positive seal at all times 


Save Time, Weight, Money with Marman 


FOR INFORMATION AND LATEST CATALOG, WRITE pepr. E-4 


lax S40 WO FLORENCE AVE. 
.__ INGLEWOOD 
| - CALIFORNIA 
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" STAR-KIMBLE 


BRAKEMOTORS 


are the best d----d* 
motors for positive 

\\ : 
\\\ start-and-stop jobs 


CARRIAGE TRAVEL LIMITS HELD WITHIN .002 


.. With Star-Kimble Brakemotors on Rivett Precision Lathes 


@< throughout for exceptional accuracy in both 


toolroom and production work, the 1020S Precision 
Lathe’ built by Rivett Lathe & Grinder, Inc., Boston, Mass., 
provides for stopping the carriage travel by means of limit 
switches. These switches control the power supply to a Star- 
Kimble Brakemotor. 


Precision dial indicator shows the accuracy with which the 
Brakemotor stops the carriage at the predetermined point. 
According to the Chief Engineer of Rivett, the stop mechanism 
of the lathe has been operated an almost unlimited number of 
times. Accuracy of the stop has been within .002”, every time! 


In thread cutting, the fast, accurate stopping of the Brakemotor 
permits the thread to finish up at identical positions on piece 
after piece. 


Wherever applications call for accurate, positive, split-second 
stops—and particularly for repeated starts-and-stops in the 
toughest of duty cycles—Star-Kimble Brakemotors have proved 
their ability to run for years with little or no attention. 


Get the full facts— write for free Bulletin B-SO1-A 


-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 


11 Bloomfield Avenue Bloomfield, New Jersey 














New Books contin 


details wh i ype ial to 
vid ial pro 
The properties of the different 
of laminates. th ettects of hil 
terials and general rules for mac] 
are included. A large part ot th 
is devoted to the constructional . 
rl il nad 1 il appli 1110 
iminated plas 
Many ij h | ne es 
sented to | Tic points 
portant d ‘ ommercially ava 
} odu ] he 
Trigonometry, 
Plane and Spherical The he 
Liroyp L. Smit, Ph.D. Prof. hotex 
Mathemati Lehi University rs 
pp, 6x9 in. Published by the M Meeha 
Graw-Hill Publishing ¢ 300 TI ture off 
12nd St., New York 36, N.Y. $3 The 
A omprehens ve treatment of | tensile 
and spherical trigonometry, th ; hard 
is intended pri narily for use 


leges ind te hni il schools. 


! ’ 
use be used I 


ror substantial co 
in secondary schools. The aim 

give a well-rounded course that 
teachable and accurate according 
modern methods. Attention is ¢ 
to both the numerical aspects of 


subject and the analytical conside 
tions. A variety and number of ex 
ises are also Tic luded. 

Besides considering all basic fact 
of trigonometry, one chapter is devot 
to complex numbers and one to log 





rithms. Tables of logarithms, squar 
square roots and trigonometry fract 


ire also included 


Principles of 
Electrical Engineering 





GROVER C. BLALOCK, Professor « 
Electrical Engineering, Purdue Unit 
tty. Third Edition, 605 pp. 6x9 ; 
Published by McGraw-Hill Book ¢ 
| 330 W’. 42 § \ Yor 

NV. Y., $6.50. 

Ihis textbook is based upon the ¢ 
perience of the author in the teachi 
of non-electrical courses—the course 
in theory and application given sti 
dents whose major work is in civ 
chemical, or mechanical engineerir 

ts. It attempts t 
present fundamental principles in « 


schools or departmen 


se form, with frequent references t 
practical application. Examples, illus 
trating applications of principles, a: 
ised freely and many of the chapter: 
ire followed by a list of practice pro! 
lems, with data such as would be s 
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our product 


mel Vv MEEMAMITE castings 


lhe headline quoted above is a statement made by the 
Rotex Punch Company, Oakland, California, manufactur- 
of Quick Change Punch Presses (Fig. 1). 
Veehanite castings are used exclusively in the manufac- 
ture of these presses and the manufacturer states further: 
this choice is because of their higher 
tensile strength, a consistent absence of blow holes and 
also find that Meehanite 


ers of a line 


‘The reason for 


hard wearing qualities. We 





American Brake Shoe Co — Mohwoh, New Jersey 
The American Laundry Machinery Co Rochester, New York 
Atlas Foundry Co Detroit, Michigen 
Bonner fron Works . ° St. Lovis, Missouri 
Barnett Foundry & Machine Co ; Irvington, New Jersey 
E. W. Bliss Co Hastings, Mich. and Centon, O 
Builders Iron Foundry Providence, Rhode Islond 
Compton Foundry ° Compton, Colif 
‘ Continental Gin Co : Birmingham, Alebome 
Crawford & Doherty Foundry Co F . Portland, Oregon 
The Cooper-Bessemer Corp Mt. Vernon, Ohio and Grove City, Po 
Empire Pattern & Foundry Co . Tulse, Oklehome 
Farre!-Birmingham Co., Inc Ansonio, Connecticut 
Florence Fipe Foundry & Machine Co Florence, New Jersey 
Fulton Foundry & Machine Co., Inc Cievelond, Ohio 
Genera! Foundry & Manufacturing Co Flint, Michigan 
Greenlee Foundry Co. . ae ee . Chicago, Iilinois 
The Homilton- Foundry & Machine Co. . . ° Hamilton, Obie 


MEEHANITE 
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“The hioh standards set for 


castings are very readily machined 


The fundamental components are shown in Fig. 2 

This is another example of the maintenance of 
quality standards through the specification of Mee! 
castings. 

If you have a casting problem involving the mn 
something better, remember that “Meehanite \ 
Better Castings” and consult your Meehanite { 


Take YOUR Casting Problem To A MEEHANITE FOUNDRY 


Hardinge Compony, Inc New York, New York 
Merdinge Manufacturing Co. . . York, Pennsylvonia 
Johnstone Foundries, Inc. . ens &* Grove City, Pennsylvor 

Kenawhe Monvfacturing Co. . . Charleston, West Virginia 
Lincoln Foundry Corp . los Angeles, Colifornio 
Se Qe Oc «6 ce te eh Orillia, Onterioc 
Otis Elevetor Co., lid . + Homilton, Ontario 
The Henry Perkins Co. 2. 2. . Br dgewater, Mossochusetts 


Pohimon Foundry Ce., Inc 
Rosedale Foundry & Machine Co 
Ross Meehan Foundries . 


Buffalo, New York 
Pittsburgh, Pennsylvania 


Chattanooga, Tennessee 


Shenange-Penn Mold Co Dover, Ohio 
Sontth Industries, Inc ndionopolis nd 
Stendord Foundry Ce. . ; Worcester, Mossochusetts 


The Steorns-Reger Manufacturing Co Denver, Colorado 
Traylor Engineering & Mfg. Co. Allentown, Pennsylvania 
Valley Iron Works, Inc a a Sa ee St. Paul, Minnesota 
Werren Foundry & Pipe Cerperction 


Phillipsburg, New Jersey 


“This edvertisement sponsored by foundries listed obove 
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NEW AIR OPERATED oe ee contin 


bs ; li f°) T it cured under practical working 
» ser ON 


tions. It 1s assumed that the st 
will have had tl | fresl 


- 21dC i} dl LIC 


sophomore courses l physics 





reviewed and 


been inserted at many points i 






trations have 








For Oil or Water Service. Portable 
<7 —Weighs only 45 Ibs. Utilizes Plant 











































cc Air Supply to Provide Output Fluid yo 5 ; lecay of current in inductive « 
‘ J 2 F< Tr + 14 P } ' lactros 
\ ag t Pressures to 30,000 PSI. y-< A £ Fy addex rit i} Ol Cie Oma 
. on Gide Yn ; netic induction. A new chapter, | 
am Sprague Model S-440 Power Unit is ojia (ae e- Field 1 ( s has t 
ats simple to install. Requires only two = a” gh 1) ; ' 
sta oe &@ Bar idded, with a view to giving the 
; connections — one to plant air supply c _— = , { , , 
" : line and the other to manifold, etc. from NO DESCRIPTION 1° ke * lt somaya sae io 
‘ outlet fluid port of power unit for 10 Masonite Base %”x12”x24” and understanding ot fCCLFONICS CG 
= ) immediate operation 9 Bleed off Valve pane sage circuits For the ower’ 
. ‘ son the superposition, reciprocal ul 
ie: The Sprague pump operates automatically 8 Pressure Gauge ~ esas, Ses “er t — 1) 
on the principle of differential areas. It can 7 Air Muffler Thevenin theorems have been add 
& be furnished in six models with ratios of . _ in a later chapter and the treat 
ae from 35:1 to 300:1 making possible an output 6 Sprague S-216C Pump { il f 4} i us acini 
range from 3,500 to 30,000 PSI. Measures 12”x 5 Air Shut off Valve OF networks oth airect-curren 
> 12”x24” complete lternating rret onsiderably 
. , 4 Air Lubricator viene > “ : 
--« Model S-440 is broadly applicable for a 3 Air Gauge } naed Suitabl ro lems il 
-_ wide variety of uses where low volume out- g with th xt additions. have 
ee put at high pressure is the requirement, such 2 Air Regulator Te 
J as hydrostatic testing. Uses either oil or water 1 Air Filter eeepeti : 
. , as the testing medium. Write today for com- oa The chapter on electronics has 
- . ] blah i i i il sia 
s plete information ; en] roed ir ) umt lif } } st} is to t 
. Miarped ana pul eo) 1 as ) 
: f - , ° ) AVAILABLE SEPARATELY © , : . 
“4 i. oo pre r we ze ‘ 2 ons Mey a ; Sprague Model $-216C Air Operated ory and } ractical ippil iON Dis 
iadiaimmain cael , ip es , Hydraulic Boost Pump is available on of th eT v-pool tv of 
aS ] "Pp a he ae ag a3 © seporate unit for custom insta! , : I : r : 
. "kecbeme * : otands, ; lations. Measures 814," wide x tiner has De transferred to t 
Ca 4 aj ircr r anc 9%" deep. Simple, reliab nex | | 
Ventilating Test Units, High Pressure Hose Sa aah titiii=—=« hapter, with the application of ¢ 
Testers, Gas Cylinder Bottle Testers and other ] led 
name tronic control devices added Apt 


SPRAGUE GAUGE SAVER SHUT OFF VALVE 





system when hydrauli« 







eumat pres e€ goe ey t perating limit. Aut 
atically oper whe pressure i again within operating range Industrial Heat | ransfer 
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NEW AIR OPERATED 


Hydraulic Power U 





For Oil or Water Service. Portable 
—Weighs only 45 Ibs. Utilizes Plant 
Air Supply to Provide Output Fluid 
Pressures to 30,000 PSI. 


Sprague Mode! S-440 Power Unit is 
simple to install. Requires only two 
connections — one to plant air supply 
line and the other to manifold, ete. from 
outlet fluid port of power unit for 
immediate operation 


The Sprague pump operates automatically 
on the principle of differential areas. It can 
be furnished in six models with ratios of 
from 35:1 to 300:1 making possible an output 
range from 3,500 to 30,000 PSI. Measures 12”x 
12”x24” complete 


Model S-440 is broadly applicable for a 
wide variety of uses where low volume out- 
put at high pressure is the requirement, such 
as hydrostatic testing. Uses either oil or water 
as the testing medium. Write today for com- 
plete inforrnation 


Sprague manufactures a wide variety of serv- 
e and test equipment inch 1g Hydraulic 
mponent and Pump Test Stands, Fuel Flow 

and Fuel Pump Test Stands, Pressurized 

Cabin Leakage Testers, Aircraft Heating and 
Ventilating Test Units, High Pressure Hose 

Testers, Gas Cylinder Bottle Testers and other 
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You save with the new SPIN-LOCK Screw, because you 
speed assembly and cut costs...thanks to its unique 
one-piece construction featuring ratchet-like teeth under 
the head that lock into the surface when assembled. 

Your workers do more fastening per hour. ..no washer 
to add, driving in hard-to-reach spots is quicker, easier. 
SPIN-LOCK holds tighter than conventional fasteners 
under vibration. You cut purchasing and inventory costs 

just one requisition to fill, one part to stock. You cut 
costly accidents...there are no projections to catch 
fingers or clothes. 

Hex, pan, truss, flat heads. Write to us or any of the 
companies below for complete data on types and speci- 


fications. 


rire men 
as 


n 


Teeth of SPIN-LOCK 
Screw touch bearing 
surface before final 
tightening 


Final tightening 
embeds teeth in 
surtace, assuring 
positive locking. 


inlock 


U.S. Fat. No. 2,253,241 


. ; RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 
The “S Tighter, Stronger, Surer Fastener! Port Chester, N. Y.— Rock Falls, Ill. — Los Angeles 33, Calif. 


UNITED STATES Central Screw Co The Lamson & Sessions Co CANADA 

Buffalo Bolt Co Chicago 9, Il! Cleveland 2, Ohio P. L. Robertson Mfg. Co., Ltd 

Div. of Buffalo-Eclipse Corp Keene, N.H eng yhy Ala Milton, Ontario, CANADA 

North Tonawanda, N. Y icago 4, Ill. 

atcha manna Corp nag ee a Company . The Stee! Company of Canada, Ltd 
“pense pw ew Bedford, Mass Hamil 0 

Rockford, |!! ad Scovill Manufacturing Co amilton, Ontario, CANADA 


National Lock Company Great Lakes Screw Corp Waterville Division The Stowell Screw Co., Ltd. 
Rockford, II! Chicago 27, Ill Waterville 48, Conn Longueuil, Quebec, CANADA 
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